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OSS poppet valves 


you'll see on equipment 
at the Chicago Shows 


Foot Operated Retrold (Remote Controlled) MV, 
Pressure Operated 


Hand Operated Retrold (Remote Controlled) TD, 
; Sequence Type 


Solenoid introld (Pilot Operated) Hand Operated Solenoid Introld (Pilot Operated) 
Momentary Contact Safety 


e Dependable, positive action 
e Prevent leakage 


e Simple installation 


e Sturdily built NEW! Important, timely and interesting 


articles on pneumatics with engineer- 
ing facts and diagrams. Ask your Ross 


@ Instant, lightning-like control representative for the August issue of 


the new “Ross enginGir,” or write direct. 


Tomorrow’s EnginAlRing Delivered Today... Anywhere 


OSS OPERATING VALVE COMPANY 


114 E. GOLDEN GATE AVENUE + DETROIT 3 * MICHIGAN 
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Arc welding of the Filter /Sepor-tor. 

It has been found that minute traces of water in aviation 
gasoline can stop the engine when flying in low tempera- 
tures, as at high altitudes, or over the pole. The amount of 
water involved is so small that it would not bother an 
automobile carburetor. To remove it for safe flying requires 
a special Filter/Separator. All metal parts going into this 
filter were specified to be 90-10 Cupro-Nickel. One of the 
contractors for the U. S. Navy is the Bendix-Skinner Divi- 
sion of the Bendix Aviation Corporation, Royal Oak, Mich. 
When Bendix-Skinner obtained the order, it called in 
Revere’s Technical Advisory Service. A complete study was 
made of the blueprints and specifications, in order to set up 
the most economical purchasing schedules. When produc- 
tion began, personnel from the Welding Section of the 
Research and Development Laboratory maintained by 
Revere in Rome, N. Y., went to the Bendix-Skinner plant 
to share their know-how with the welders, so as to be sure 
the welds would pass strict inspection, yet be made at 
competitive costs. 

Cupro-Nickel, 90-10, is highly resistant to corrosion and 
other forms of attack. Because it contains only 10% nickel, 
it is more economical than the richer alloys, yet in many 
applications just as satisfactory. We suggest you look into it. q 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Gasoline Filter/Separator made by ! Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; 


pera ene se =~ Lone Favs Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
° . Sales Offices in Principal Cities, Distributors Everywhere. 
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Axial-Air-Gap Motors for Machine Tool Drives 
How construction and performance differ from conventional moto1 


weight and length, and increased rotor inertia and acceleration tim 


Alloy Plating. 
Recent developments offering new combinations of properties; characterist ind app 
tions for a copper-tin alloy with exceptional throwing power and high deposit 


nh acne mn 


Product Designs 
Four new and significant developments in machine tool design: tun 
operator convenience; card-controlled turret punch press; sparkgay 


speed spindle screw machine. Also, synchronized hydraulic lift, safety { 


What Users Want in Machine Tool Drives and Controls 


Product Engineering editors report operating and maintenance 
small users; summary suggests some important areas of need 


Human Dimensions 
low to design the product to suit the human operator; dimensional data 


pace enclosure, seating and standing; case histories and list of data sow 


Cavitation Attack in Ultrasonic Equipment 


Phenomena of cavitation; characteristics of ceramic transducers; measuring 
ige; methods of protection; relative resistance of materials and coatings 


Product Development, A Running Start 


he case for an efhcient and well-organized product planning comm 


lation of data, performance specifications, cost estimates, sales volum 


they 


Selecting Vibration Isolators 


k ive point design pro dure, and 11 type 


Plate Cam Design Martin Kloomok and R. V. Muffles 
hird article in this series includes comprehensive design charts for minimum 1 O 


irvature to prevent undercutting and keep surface stresses within allow 


Spot Welding of Structural Aluminum 
How to obtain consistently sound joints by preparation of 
urrent and pressure; advantages over other joining methods 


Design of Double Springs 


Simplified procedure and table with solutions covering 40 differ 


DEVELOPMENTS TO WATCH...5 COMING EVENTS iweriaede wen SANS, SOUCI 
123 NEW COMPONENTS AND MATERIALS... ENGINEERING ABSTRACTS. 
CATALOGS AND BULLETINS.... NEW BOOKS 
READER’S LETTERS 


DESIGN PERSPECTIVES 
EDITORIALS 
TECHNICAL NEWS 


Number of copies printed this issue 34,988 





Invaluable Reference Data on... 


High: Density 
Meial 


In counterweights, high inertia rotors and radio- 
active shielding, the unique properties of Mallory 
1000 Metal offer exceptional opportunities for 
product improvement. To help designers in the 
use of this unusual metal, Mallory has compiled 
all current technical data on characteristics and 
applications into the latest edition of the Technical 
Bulletin on this subject. 


Its 12 pages are full of information never pre- 
viously published in a single catalog. Presented 
in convenient tabular and graphic form are exten- 
sive data accumulated by Mallory’s own research 
and by organizations who are now applying this ver- 
satile material. Among the subjects covered are 
A complete listing of physical properties 
Properties at elevated temperatures... 
expansion, fatigue, tensile properties 
Radiation shielding data...tenth layer 


thickness up to 10 Mev, absorption for 
various isotope radiation 


Permissible rotation speeds of rotor rings 


Completing the publication is a discussion of the 
excellent corrosion resistance of Mallory 1000. 
and recommendations for machining and joining. 
\ltogether, the Bulletin constitutes a valuable 
reference on a meta! that you will be able to apply 
advantageously in many different products. Write 
to Mallory for a copy today. 


USE MALLORY 1000 METAL FOR — 


COMPACT COUNTERWEIGHTS 


In Canada made and sold by Johnson Matthey & Mallory. Ltd.. 
110 Industry Street, Toronto 15, Ontario 


Sorving Industry with These Products: 
Electromechanical—Resistors © Switches ® Television Tuners ® Vibrators 
Electrochemical—Capacitors @ Rectifiers © Mercury Batteries 
Metallurgical— Contacts ® Special Metals and Ceramics © Welding Materiols 


EFFICIENT RADIATION SHIELDING 


STABLE ROTORS 


mati 
ove ™ 
~ __ 


| / ~ 





Expect more...Get more from 


P.R. MALLORY & CO. inc Y 


INDIANAPOLIS 6, INDIANA 





For information on titaniem developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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THE EFFECT OF GRINDING ON STEEL. . . . 


THIS MONTH’S COVER 


Elimination of every time-consuming set-up 
odjustment and design of controls for operator 
convenience were major objectives behind the 
development of Warner & Swasey’s new 2AC 
single-spindle chucking machine See articles 
starting on pages 140 and 166 for story of 
machine and deta on human dimensions 
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is being studied by the Mellon Instituce, Pittsburgh 13, Pa 
in conjunction with two other laboratories. Results of a prelimi 
nary phase of the investigation show that compressive stresses, 
in some cases as high as 100,000 psi, can be developed in the sur 
face of quenched and tempered ball bearing steel by abrasive wheel 
grinding. Directly beneath the compressive layer is a layer of 
tensile stresses, the amount of which is dependent upon the grind 
ing conditions. By increasing the unit downfeed, higher tensile 
stresses and thicker stressed layers result. The effect of the wheel 
grade is not large, but stresses in the tensile layer are highest fot 
wheels in the medium hardness range. It was found that by using 
grinding fluids, large differences in residual stresses result. Further 
study will reveal the effect of grinding severity upon fatigue life 


\ FOAM PLASTIC SPHERE... . 


measuring 36 in. in diameter and weighing 42 pounds, was 
shown recently by the Naval Research Laboratory, Washington 
25, D. C., and is said to be the largest plastic sphere made. ‘The 
sphere was made in two halves, glued together, coated with a fiber 
glass coating and a yellow-pigmented epoxy resin to protect it from 
sea water. Ultimate use was to buoy 800 pounds of instruments 
used in a special test. ‘The foam-plastic used was Koppers Com 
pany’s expandable polystyrene which has a density of 14 Ib per cu 
foot. NRL was able to increase this to 3 lb per cu ft by inject 
ing steam (necessary for the chemical reaction) through small 
holes in the side of the mold, and through a net-like arrangement 
of aluminum tubing embedded in the plastic. Weighing only 24 
lb in each half sphere, the tubing did not greatly effect the final 
weight. Several other removable steam probes were also used 
Although the sphere was made in two halves, NRL says that it can 
be made in one piece. Six spheres have been made at a total cost 
of $1,250 including labor and materials 


INTERRUPTING CURRENTS UP TO 5 AMPERES... . 


. . .for periods as short as one microsecond is possible with an 
electronic switch developed by the Stanford Research Institute, 
Menlo Park, Calif. for use in their work on the plating of titanium 
In this interval, it is possible to measure, without current flowing, 
the polarization voltage before it has time to decay to zero. Such 
measurements give the inherent voltage drop of a given bath and 
the rate at which the polarization voltage falls, to what it eventually 
becomes with no current-flowing supplements. Work is also 
being done with ultrasonic vibrations in the “strike” bath in 
attempts to throw off the oxide on titanium before the plating 
metal strikes, thereby getting a stronger bond. 


continued on page 
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In a conventional inboard installation 
(above), the engine must be mounted 
in the center of the boat with a direct 
drive to the propeller. Mounting the 
engine in the rear of the boat, as shown 
below, greatly increases cabin space 
and hold capacity. Gleason engineers 
assisted the Marine Engine Manufac- 
turers in the development of the V-Drive. 


wi = - 


Take, for example, this marine V- 
Drive. The use of spiral bevel gears 
permitted a design which released more 
usable space in the boat, improved 
balance, and simplified installation. 
This is just one instance of the added 
flexibility of product design possible 
with angular power transmission. 


Faster production and lower costs 


ngular power transmission 


can improve your product, too 


will also result from using this type of 
transmission. 

If you have a design application for 
bevel or hypoid gears, the Gear Engi- 
neering Department of the Gleason 
Works is ready to help you realize every 
advantage possible. Design and pro- 
duction recommendations for your an- 


gular drive are offered at no obligation. 


If you would like to discuss your 
bevel gear application with a Gleason 
representative, please contact us. 

These Gleason Technical Handbooks are 

available on request: 
Spiral Bevel Gear System 


20 Straight Bevel Gear System 
Zerol® Bevel Gear System 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 














Developments to Watch 


AN ENAMEL COAT APPLIED DIRECTLY TO FERROUS METALS. 


-has been found to give improved physical characteristics as well eliminating 
the costly and time-consuming ground coat and nickel flash steps. ‘he key to the 
new method is a new material, Pre-Namel 410, developed by the Parker Rust Proof 
Co., Detroit, Michigan. ‘Tests have shown that the process has produced: a reduc 
tion of the coating thickness with a consequent reduction of damage from cross 
bending; straighter parts with less bowing; and a reduction in the number o 
enamel frits required. ‘The process also applies to cold rimmed steel and enameling 
iron; and permits the application of standard finish coat porcelain enamels direct 
to steel. Savings are said to be from one to three cents per square foot of surtacc 
area enameled. Application of the material may be done with automatic equipment 


THE NAVY’S USE OF P 


AASTICS. . 


is on the increase according to a recent report from ‘The Manufacturn 
Chemists Association. ‘The big reason is that the change means dollar savings 
‘all along the line. Specifically, the Navy expects to use reinforced plastic drums 
in place of steel in the procurement of bleach; also, reinforced plastic for fresh 
water tanks and oil storage, replacing scarce monel and aluminum bronze. Plast: 
is replacing copper or galanized metals for screening applications; expanded pol 
stvrene for sheet metal buoyancy tanks in life boats; and maybe all plastic life 


boats. A new plastic electrical fitting is replacing metal 


HIGH STRENGTH METAL PARTS. 


with either enlarged ends or central section in be made b metal gath 
ing’, a process being used by ‘Thompson Products, Inc., Bell, Calif. ‘The proc« 
differs from upsetting in that the length of stock which can be accumulated 
the gathered mass is theoretically unlimited. ‘The unsupported length of material 
which can be upset is about 2.5 times the smallest diameter of the tubing or bat 
In metal gathering, a hydraulic ram feeds stock into the “gather zone” through 
1 split upper contact which serves as one of the two clectrodes, an ts upor 
a lower platten which serves as the second electrode. Passing a current between 
the two electrodes heats the metal to a plastic state. Pressure applied to the 
hvdraulic ram forces the metal into the desired shapc Metals which can bi 
fabricated by this process include tin, titanium, aluminum (14S), and alloy and 
stainless steels. ‘Titanium alloys can be gathered as easily as staink tee] 


OIL AND GREASES WILL NOT WORK AS LUBRICANTS. . . . 


. for the moving parts in the water-cooled nuclear section of atomic power plant 
according to reports from the Argonne National Lab., Lemont, Illinois. It wa 
learned that organic lubricants react chemically under irradiation, and that quantite 
of a lubricant depositing on the fuel elements would impede the heat transfer 


Conditions are such that it is necessary that a bearing material be found which would 


permit the use of cooling water as a lubricant. ‘lhis is required despite the fact that 
corrossion is a problem, and the temperature of the cooling water ranges from 200 to 
500 F. On sliding type bearings, graphite materials were found to be the only on 
suitable for high speeds and loads up to 100 psi, provided the journal material was 
compatible with carbon. ‘Titanium carbide proved superior to other material 


when used with carbon 


Continued on pag 
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Faxfilm. 23X. shows characteristic phosphate coating Faxfilm, 23X, shows characteristic phosphate coating 
obtained on steel by using conventional alkali cleaner 


: | obtained on steel by using same alkali cleaner and 
- eet by ees material without ICRA. Note Bonderite with ICRA. Note extremely fine crystals 
size of crystais 2 


New Bonderite SOO series 
contains IC RA 


(INTERNAL CRYSTAL REFINING AGENT) 


Built-in improved performance! Many types of Bonderite with ICRA 


are available in the 800 Series. You can 
choose the one best suited to your needs 
as to method of application, processing 
zinc phosphate coating. IC RA—Internal time and temperature, and coating weight. 
Crystal Refining Agent—produces a denser Get full information on,Bonderite 800 
coating with finer crystalline structure. Series with ICRA. Call or write today. 
Use it on steel surfaces, and on zinc 
surfaces such as galvanneal, zinc base die 
castings, and electrogalvanized in mixed 
production with steel. aT 
The very smooth, continuous phosphate We 
surface produced by 800 Series Bonderites Sens ; ~— 
makes for exceptional evenness of paint — 
penetration, with greater uniformity of 
paint luster. Metal coated with 800 Series Use BONDERITE 
Bonderites may be rubbed, bent or flexed eee 
; : nl ance of finest 
without loss of coating bond. This means painted products 
better adhesion of paint, also. 


In the new Bonderite 800 Series, Parker 
presents a great new development in 


®Bonderite, Bonderlube, Parco, Parco Lubrite— Reg. U.S. Pat. Off. 


Since 1915—Leader in the Field 
PARKE RUST PROOF COMPANY. 
2179 E. Milwaukee, Detroit 11, Michigan 


BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 
Corrosion resistant ~ gids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfaces points since 1883 
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Developments to Watch 


A MIRROR-LIKE INSIDE SURFACE FINISH. . . . 


. .on cold-drawn electricweld steel tubing is being offered by the Jones & Laughlin 
Steel Corp., Tube Div., Oil City, Pa. The tubing is being used extensively in 
hydraulic and pressure cylinders, and is said to have a surface finish better than som« 
honed finishes. Close control of both inside and outside tolerances are maintainec 
by drawing the tubing over a mandrel and through a ring die simultaneously. Mini 
mum tensile strengths are 70,000 psi, and vield strengths up to 65,000 psi depending 
upon the size of the tubing and carbon content. The tubing has a high weight-to 
strength ratio, and can carry heavy torsion loads. O.D. sizes range from 3} to 24 
wall thicknesses range from 0.035 in. minimum to 0.134 in. maximum 


ANNEALED ALLOYS WITH LOW COEFFICIENTS OF EXPANSION. .. . 


... have been investigated at various temperatures between —65 and +-950C. ‘The 
cobalt-iron-chromium alloys were used, and alloys of about 54 per cent cobalt, 36.6 
per cent iron, and 8.9 per cent chromium showed coefficients of expansion less than 
| x 10- per deg C for the range from 20 to 60 C. For temperatures above 60 C, the 
coefficients of expansion jumped to about 16 x 10~° per deg C for the range from 
250 to 300 C. Close control of the chemical composition is necessary for the 
production of these low expanding cobalt-iron-chromium alloys. It was reported 
that some of the alloys investigated have coefficients of expansion less than 


those for fused quartz and ordinary invar between —65 and + 60¢ 


v 
STRONGER WELDED TITANIUM JOINTS. . . . 


. are possible with the 3A1-5Cr titanium alloy when using a pressure weldins 
technique developed by the Menasco Mfg. Co. of Burbank, Calif. under a contract 
with the U. S. Naval Bureau of Aeronautics. ‘The hot working which takes plac« 
during welding improves the weld strength without changing the microstructure 
A forged butt weld using this process is said to have greater strength than that 
produced by other types of welds. Strength is due to the upsetting of forged 
surfaces under heat and pressure. So far, the method has been used for weldu 
tubular sections of aircraft landing geat 


AND IN ADDITION... . 


. Quiet, longer wearing, and non-shrinking laminated plastic rotor vanes ar¢ 
responsible for the stepped-up performance of super chargers made by the Judson 
Research & Mfg. Co., Conshohocker., Pa.; designed for sports and pleasure cars, 
horsepower is increased by 40 per cent Fairchild Aircraft has plans for a light 
jet transport with a cruising speed of 560 mph; using four jets, the plane will have 
a crew of two and will carry seven passengers \ tast drying, dipped or sprayed 
on primer for magnesium has been developed by the Stanley Chemical Co., East 
Berlin, Conn.; it checks electrolytic action in assemblies, and resists solvent action 
of hydraulic fluids. . . . Baldwin-Lima-Hamilton has completed work on a diesel 
driven locomotive which transmits the power directly to the driving wheels through 
a mechanical transmission; eliminating generators and motors, it will save strateg) 
copper and cut weight . . . Revere Copper & Brass Co. of Rome, N. Y. is rolling 
0.0015 and 0.0027 in. thick copper in widths up to 38 in. for use in printed circuitry 
... The first experimental atomic reactor to be used by any of the branches of the 
Dept. of Defense will be installed in the Naval Research Lab. sometime next year; 
it will be of the swimming, pool type 
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HOW 
ARMCO 17-7 PH STAINLESS STEEL 


keeps this lighter in shape 


A tiny hardened Armco 17-7 PH Stainless Steel bushing is the 
key to dependability and long service life of a well-known lighter. 








WHAT THE STAINLESS BUSHING DOES 


This collar in the top of the tube keeps the flint in 
alignment and prevents jamming. The collar must be 
perfectly formed and very hard. That’s why it’s made of 
Armco 17-7 PH Stainless Steel, precipitation hardened. 


PREVENTS THIS 


NO “FLOPOVER” FLINTS 


In an ordinary flint tube, repeated pressure of the spark 
wheel against the flint causes the end of the tube to 
expand. This permits the flint to “flop over,” making 
the lighter useless. 





WHAT THIS STEEL OFFERS YOU 


Consider the advantages of Armco 17-7 PH Stainless 
Steel for your products. It can be drawn and formed 
in the annealed condition to close tolerances. Then, 
it can be hardened at low temperatures to tensile 
strengths of around 200,000 psi. It is “transformed” 
by holding at 1400 F for 142 hours and cooling to 60 F 
or below. Hardening is completed by heating to 950- 
1050 F, holding for 42 to 142 hours and cooling. 








GET COMPLETE DATA 


Armco 17-7 PH is produced in sheets, strip, plates, bars 
and wire. Besides, there is a single heat treatment 
precipitation-hardening stainless steel, Armco 17-4 PH, 
made in bars, wire and billets only. For complete infor- 
mation on these special Armco Stainless Steels, just 
fill out the coupon and mail it to us. 





ARMCO STEEL CORPORATION 


1585 CURTIS STREET, MIDDLETOWN, OHIO 


PECIAL STEELS 


Sheltie’ Stee! Divisisca + Armco Drainage & Metal Products, '>. © The Armco (international Corporation 


ARMCO STEEL CORPORATION, 1585 Curtis Street, Middletown, Ohio 


Send me information on Armco Precipitation-Hardening 
Stainless Steels. 


a 
Firm: 
Street:___ 


 _—_—= Zone: State: 
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G. S. Gives SEEBURG 


Consistently Better Small Gearing 


SEEBURG Automatic Musical Instruments have gained an enviable repu 
tation for high fidelity and dependability. Listeners marvel at their 
crisp, clear, impressive tone. Owners like the almost uncanny ability of 
a SEEBURG to perform without interruption day in and day out for 
YEARS! G.S. Small Gearing has long made important contributions 
to the remarkable performance record of fine SEEBURG automatic 
mechanisms. % If top quality Small Gearing from 8 to 96 dp is an 
important consideration in YOUR business, specify G.S.! Get Gearing 
that consistently speeds production, cuts costs, and meets the most 
exacting specifications 


SMA (i our 6-page Gearing Guide. It describes 80 
«« types and applications. Contains useful charts 


. a valuable aid to anyone interested in Smal] Gearing. Use company 
letterhead, please. No obligation, of course. 


FO Years of fuecialrying in Arnall Gearing! 


BA Re ‘Specialties, Inc. 


Spurs - Spirals - Helicals : Bevels - internals - Worm Gearing - Racks - Thread Grinding 
2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 











FRACTIONAL Wo, 
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‘WHY ZINC RATES FIRST IN DIE CASTING @ 


The faithful reproduction of 
parent models, by means of 
zinc die castings, is typified by 
this miniature Denver-Chicago 
truck and trailer—one of a 
complete line of Ulrich HO 
scale model kits sold in hobby 
shops throughout the country. 


2% 
Clhaauoul detail 


as featured by 


NUMBER 4 OF A SERIES 


jn COAST TO Coast T CARRIER | 


Re oem a Rela hee de le Rea 


ULRICH ku. 


The ability to produce ZINC die castings with 
exacting, clean-cut detail is best illustrated by a few 
of the many castings employed in the scale model 
field. These Fruehauf trailer-truck components not 
only endow the Ulrich model kits with an appear- 
ance and “feel” of realism, but with extremely 
accurate HO scale dimensions (5/32”~1 ft.). And 
the ZINC die castings produced in 
long production runs are as alike 
as peas in a pod—without the need 
for elaborate machining. 

Other ZINC die casting advan- 
tages utilized in scale model pro- 
duction (and in many other 
fields) are: toughness—to with- 


stand rough usage; smooth as-cast surfaces—to take, 
and hold, any type of commercial finish; integrally 
cast elements—to provide economical and trouble- 
free means of assembly; complexity of shape—to 
make one part serve in place of several. 
For other examples of product engineering with 
ZINC die castings in other fields, watch for our ads 
in this magazine in the months ahead. 
Send for our new brochure and contact 
any commercial die casting company 
regarding your 
problems. 


particular production 


FOR DIE CASTING ALLOYS 





The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (vnitrm aucity) ZINC 
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LINK-BELT gives you all 


LINK-BELT the advantages of positive, 
25-hp P.I.V. stepless speed changing 


in high horsepowers, too 


Variable Speed Drive QD of te gre adage of PAV 
9 se 





positive, all-metal drive is dramatically 
illustrated by the Size 6. Compared to other 
speed changers in this hp range, it saves 70 
cu. ft. of space! 

In addition, infinitely stepless regulation 
means you can select the exact speed you 
want—from maximum to minimum. Unaf- 
fected by temperature and atmospheric con- 





ditions, all moving parts are totally enclosed 
and splash-lubricated. 

The Size 6 P.LV. is built in three types 
The basic drive . . . with input or output 
gears .. . with input and output gears. All 
are available in a wide range of ratios, 20 
to 25 hp. 

Get the facts on the Size 6 from your near- 
est Link-Belt office or distributor. You'll re- 


ood 


ceive a copy of Folder 2374. And for infor- 


euts space i se <a complete P.LV. line, ask for 
requirements upto =u 


LINK-BELT COMPANY: Executive Offices, 307 N. Michi- 
gan Ave., Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in Al! Principal Cities 
Export Office, New York 7; Canada, Scarboro (Toron 
to 13); Australia, Marrickville, N.S.W.; South Africa, 
Springs. Representatives Throughout the World 


Two Link-Belt HGG-6 P.LV.s control 
4 OF 16-PLV. TYPES the speed of reciprocating pumps. With 


both input and output gears, speeds 
HORIZONTAL OR VERTICAL MOUNTINGS range from 46.5 t0 140 rpm. 
» TO 25 HP— 


RATIOS TO 6:1 


7): Toe Dy 
ae] | |} Al AY 


\Ur Wi 

“ Motorized P.1.V. with sin- 
Basic, Positive, Infinitely P.L.V. with single reduc- Motorized P.1.V. with sin- gle reduction input and 
Variable (P.1.V.) Speed tion input or output helli- gle reduction input and double reduction output 
Drive. cal gears. output helical gears. > helical gears. 
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ADHESIVES AND 


417 PIQUETTE AVE 


MAKERS OF “SCOTCH" BRAND PRESSURE -SENSITIVE ADHESIVE TAPES @ “SCOTCH” 


vE 


You can’t see them. You can’t hear them. 
But you certainly can feel the cool, calm, 
quiet comfort that 3M products contribute 
to the modern railroad car. 

The man in the picture, for example, is making 
sure that the air-conditioning unit in a com- 
muter car keeps its supply of pure, filtered air. 
He simply presses a length of 3M’s reinforced 
ribbon sealer into position and fastens on a 
cover plate with screws. This accommodating 
sealer makes room for the screws .. . but 
nothing more. The result is a compartment 
that’s airtight, dust-tight, just right! 


Working on the railroad-for your comfort 


Other applications for 3M adhesives, coatings 
and sealers in this same commuter car are 
numbered by the dozen. They hush noise, 
protect from heat and cold, stop corrosion, 
calm vibrations, literally hold parts of the 
car together. 


See what adhesives can do for you... 


The best news about 3M products is that, 
most often, they cut costs while simultane- 
ously improving the product. And it costs 
nothing to investigate the possibilities in your 
plant. Call your 3M Field Engineer. Or write 
3M, Dept. 49, 417 Piquette, Detroit 2, Mich. 


COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


@ GENERAL SALES OFFICES. ST. PAUL 6. MINN. @ EXPORT: 99 PARK AVE N Y¥ 16. N.Y. @ CANADA P O BOX 757. LONDON. ONT 


BRAND SOUND-RECORDING TAPE @ “SCOTCHLITE” BRAND 


’ ABRASIVE PAPER AND CLOTH @ “3M” ADHESIVES AND COATINGS @ “3M” ROOFING GRANULES @ “3M" CHEMICALS 


Product Engineering — September, 1955 








a T aqecseeeert 
pappererrtte yee 
venenenettt paneer) 
penenenelt 
TTT LLL 
Bait eal 
PTTL 


eeeert 





| Ra ve ‘ae : st ate 


For precise timing .. 
So 


No other drive does these jobs...and many more... like 


Link-Belt Silent Chain 


ROM transmitting high horsepowers at high speeds 
F to synchronizing sound and film in a motion pic- 
ture projector—Link-Belt Silent Chain has proved 
its superiority for a wide range of drives. Better than 
98% efficiency is maintained throughout its long life 
—frequently 20 to 30 years or more. Positive tooth- 
to-tooth action provides constant ratio for full pro- 
ductive capacity 

And silent chain is just part of the complete Link- 
Belt line. You can choose from all types and sizes of 
cast, combination, forged and fabricated steel, roller 


INK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1 


N.S.W.; South Africa, Springs. Representatives Throughout the World. 


or silent chains—with matching sprockets. Your as 
surance of the right chain for your job 

For the complete story on silent chain drives, get 
Book 2425. And for facts on the complete Link-Belt 
chain and sprocket line, send for ¢ atalog No. 950. 


ELT 


CHAINS AND SPROCKETS 


_ To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, 


New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville 
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No ONE chain serves every purpose - - get the RIGHT one from Link-Belt’s complete line 


Precision Steel Roller Chain for LXS Steel Chains, with off- 
moderate speed drives and con- set or straight sidebars, 
veyors. Available in single and are made to close toler- 
multiple widths—'%4 to 3” stand ances. Ideal for rugged 
ard pitch, 1 to 3” double pitch drives, conveyors, 
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Detachable 
chains, available in steel, easy to detach and keep and multiple width cut 
malleable or Promal, for clean 
light-strength drives and 
conveyors. 


Link-Bele S-815 Flat-Top Chain Complete line of single 
one of complete tooth sprockets as well 
line for carrying bottles, as a wide range ef cast 
cans, cartons, cases, etc tooth sprockets 
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100 parts made from Enjay Butyl 
give all-weather protection to new cars 





[In many new models, extended “new car performance” is assured in over 
100 places by parts made from Enjay Butyl. This super-durable rubber 
has many advantages that make it amazingly resistant to the deteriorating 
elements that cause the early failure of most types of rubber. Its price and 
ready availability are advantages, too. 
[f you make a product in which rubber is used, or might be used, why 
not contact the Enjay Company? Our technical consultants might have B U T Y L 
very good news for you about the use of Enjay Butyl in your product. 
News about lower costs and higher efficiency. Why wait? 
Enjay Buty! is the super-durable rubber 
with outstanding resistance to aging 
abrasion « tear « chipping « cracking - 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19,N.Y. ozone and corona « chemicals « gases - 
District Office: 11 South Portage Path, Akron 3, Ohio. heat « cold « sunlight + moisture. 


35 SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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Everyone Can Count on 


VEEDER-ROO 


This Veeder-Root Reset Magnetic Counter (AC 
or DC) is actuated through electromagnets. And 
it may be connected in series with any device hav- 
ing a contact arrangement .. . like the specially 
designed Veeder-Root Electrical Contactor at the 
left, which insures positive operation of the 
counter, either in oscillation or connected directly 
to a revolving shaft . . . with the counter placed at 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


September, 1955 


any distance from the machine or process on which 
the count is required. 

This is another one of the hundreds of Veeder- 
Root Standard and Special Counting and Com- 
puting Devices developed for every conceivable 
counting duty, in every field from atomics to 
electronics. 

What do you need to count? Just write: 


Chicago 6, Ill. +* New York 19,N.Y. «© Greenville, S. C. 
Montreal 2, Canada «+ Dundee, Scotland 
Offices and Agents in Principal Cities 


“The Name that Counts” 
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A-C package drive, Size 5, 
125 hp. Reversing, dynam- 
ic braking (rear view). 


Size 2 packaged drive, 25 
: hp, with electronic speed 
regulation “4 of 1% based 
ontop speed, 3550/50rpm. 
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Control Needs 


Other Allis-Chalmers 
Speed Control Drives 


ALLIS-CHALMERS 
Package Drive 
Gives You 


* Wide speed range 

* Precise speed control 

* Operation from one or more points 
* Simple installation 


* Reduced maintenance 


If you need speed control for up to 200 total horse- 
power plus special performance characteristics such 
as threading, jogging, dynamic braking, etc., the 
Allis-Chalmers package drive will provide these func- 
tions in one easy-to-specify unit. The package drive 
itself consists of a motor-generator set and control 


Mechanical 


Where a moderate 
speed range is re- 
quired and where 
the machine may be 
stopped to make re- 
quired speed changes. 
Horsepower range — 
14% to 300. Speed ad- 
justment range — 9 


to 28 percent. Two Vari-Pitch sheaves used 
together double range of adjustment. 


Mechanical 
Where speed must be 


changed while ma- 
chine is in motion 
Particularly good for 
machines requiring 
fine adjustment while 
operating. Double 
range of adjustment 
may be obtained by 


components mounted in a well-ventilated cabinet. 


using two Vari-Pitch sheaves. Horsepower 
Control stations and de drive motors may be placed 


range—1'%4 to 600. Speed adjustment range 
—9 to 28 percent with one Vari-Pitch sheave. 


wherever convenient. Installation is simple because 
the unit is factory-wired and ready to operate. Main- 
tenance is reduced because cabinet keeps equipment 
clean and out of harm’s way. All three of the basic 
components — m-g set, control and drive motors — 
are designed to operate as a unit. 


Engineering Assistance 


Allis-Chalmers application engineers are thoroughly 
familiar with OEM problems and will be glad to help 
you at every stage of your operation. For help, call 
your nearby Allis-Chalmers District Office. For lit- 


Electrical 


Where stepped speed 
control is satisfac- 
tory. Available with 
stepless control in 
larger sizes by using 
liquid rheostat. Speed 
is varied by-means of 
control on secondary 
windings of motor. 


Horsepower range — 5 hp and up. Speed 
adjustment range —- 30 to 96 percent of syn- 


erature, write Allis-Chalmers, Milwaukee 1, Wiscon- 
chronous speed for fan duty. 


sin. Ask for Bulletin 51B8166. A-4620 


Vori-Pitch is an Allis-Cholmers trademork 


CHALMERS 
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MOTOR FACTS ON INDUSTRY'S 
MOST PREFERRED “POWER PACKAGE.” .« 








Electrical System Fact—New exclusive Bondite impreg- 
nating varnish, partner to new Bondar and Mylar* insula- 


tions, guarantees complete resistance to weather. It 


doesn’t just repel, it resists—all the way through. 
*Du Pont Registered Trade-Mark 
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FACT: 


The new Le-Line// is the most 





weather-resistant motor on the market 


Whether your application is hot—cold—wet or dry, you'll find the new 
Westinghouse Life-Line® “A” motor will last longer under more extreme 
weather conditions than any other motor you can buy. 





New insulation materials, housing designs, 4-way sealed bearings are 
tangible evidence of electrical, mechanical and lubrication system improve- 
ments that make Life-Line “A” industry’s most preferred package of power. 

Get all the facts by calling your Westinghouse sales engineer... 

The Man With The Facts. 


you can 6e SURE...i¢ irs 


Westinghouse 
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Lubrication System Fact—Two outer seals of new 4-way Mechanical System Fact— New exclusive air by- 
sealed bearing act as flingers and literally (see photo pass on totally-enclosed motor permits the 
above) throw off damaging contaminations. Inner seals, motor to breathe around the bearing—not through 
attached to outer bearing race, are stationary and form it—minimizing atmospheric damage. Finest 
a positive labyrinth with outer seals. grained castings used in new cast-iron housings. 
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CONTROL MACHINING COSTS on mass-produced steel parts with Republic 
Hot Rolled Carbon Special Sections. These automobile door hinges were 
actually produced at less cost because much of the machining was elimi- 
nated. The special sections from which the component parts were made con- 
formed to the predominating cross section of the part. Parts were cold 
formed by broaching. Tapping and drilling were the only other machining 
operations necessary. Republic supplies hot-rolled special sections in car- 
bon, alloy and stainless steels. 


REPUBLIC STEEL CORPORATION 
3150 East 45th Street, 
Cleveland 27, Ohio 


Please send more information on: 


0 Free-Machining 0 Hot-Rolled Special 
ENDURO+®# Sections 


i 
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0 High-Strength Steels 0 Republic “Nylok” Nuts 3 
Name. ¢ 
! 

' 

i 

i 

i 

— 





Company 





Address— 








 —_ Zone State 
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CONTROL TENSION AND VIBRATION with Republic ‘Nylok’’ Nuts. They assure 
positive locking even under severe shock, vibration and tension. Here they 
are used to provide positive adjustment of spring compression. “Nylok” 
Nuts speed assembly, too. There's no fumbling to find the right side. Either 
end is up. Feed them automatically at full production speeds. Or manually 
for piecework. No special tools, lubricants or techniques are needed. They 
can be backed off for inspection and mainienance of parts and then can 
be re-used. 


CONTROL EXCESS WEIGHT with Republic High- Strength Sock. When mobile 
equipment like earth movers, railroad cars, truck and gasoline trailers are 
designed and engineered from the beginning to take full advantage of the 
high strength and low weight of Republic High-Strength Steel, you can cut 
weight up to 50%. Corrosion-resistant qualities mean longer life for equip- 
ment, too. Republic High-Strength Steels are available in a wide range of 
sizes of sheets, plates and bars to meet your requirements. 
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helps control costs on highly 


machined sta 


These stainless steel plungers for pneumatic 
and hydraulic control valves require 30 sepa- 
rate machining operations in producing them. 
Costs could be expensive. But the manufacturer 
controls them by using Free-Machining ENDURO 
Stainless Steel Bars. 


Republic’s Union Drawn Division produces 
cold drawn bars with a fine surface finish, close 
tolerance, accuracy of section, uniform sound- 
ness for fast, economical production on highly 
machined parts like these. Free-Machining 
ENDURO provides the added strength and 
corrosion-resistance of stainless steel. Two 
grades, A.1.S.I. 416 and 430-F, are fully 90% 


inless parts 


as machinable as Bessemer Screw Stock, 

Thus, you can apply the high physical prop- 
erties and corrosion resistance of stainless 
steel to your duplicate steel parts—and still 
maintain economical, automatic production— 
by switching to Free-Machining ENDURO, 

Republic ENDURO Stainless Steel is avail- 
able in all forms, including hot rolled bars, 
special sections and wire. Republic metallur- 
gists and engineers will give you expert assist- 
ance on applications, processing and use, 
Specify ENDURO on your next order for 
stainless steel bars. Mail the coupon for more 
information, 


REPUBLIC STEEL 
Werltts Whiter Reuge ii Standard, Stools and, SC, Quod 
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Retainer rings molded by 
Shakeproof Division, Illinois Tool Works, Chicago 39, Ill. 


These retainer rings cali for a tough material. They fit 
into grooves on the ends of revolving shafts and keep 
wheels and bearings from slipping off. That’s why 
they’re molded from Bake ite Brand Vinyl Plastic. 

Their elasticity makes them easy to install or re- 
move, gives them a tight grip in the groove. Air ham- 
mer vibration tests and cycle tests on solenoid arms, 
performed by the manufacturer, prove that they with- 
stand 10,000,000 operations—100 times better than a 
cotter pin, 10-20 times better than a metal snap-ring. 

BakELITE Viny] Plastics are resistant to oils, grease, 
water, and most chemicals. They offer great fidelity of 
mold detail, even for tiny pieces like these. 


Handle for the “Sunbeam” Automatic Fry Pan molded by 
Chicago Molded Products Corp., Chicago 51, Ill. 


The handle for this automatic fry pan also houses the 
control element, so it requires a material that combines 
good appearance with superior molding qualities. 

BAKELITE Brand Phenolic BMG-5000 Black 25 
meets all the requirements. The big, comfortable han- 
dle has a rich black color and gleaming finish. It’s 
molded with precise inner details to fit the delicate 
control mechanism. The stainless steel tukes are 
molded in for a watertight seal; the pan can be safely 
immersed in water up to the control element. 

Durability and heat insulation were also important 
considerations in the selection of BMG-5000 Black 25. 
The handle is as functional as it is handsome. 
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TRADE-MARK 


GREATEST VARIETY, LARGEST RESOURCES 
FOR PLASTICS KEYED TO YOUR NEEDS 


The success of a plastic product is based on selec- 
tion of the right material. Bakelite Company 
helps you meet this problem in several ways. 
Here is a single source of supply for plastics and 
resins that have widest application. Plants and 
warehonses are strategically located for prompt 


delivery and service. And you can call on Bakelite 
Company technical representatives for guidance. 
They are backed by extensive research and de- 
velopment facilities and by Bakelite Company's 
45 years of experience in the plastics industry. 
Write Dept. GS-145. 
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“Linex’’ Stereo Viewer made by 
Linex Division of the Lionel Corp., Irvington, N. J. 


A stereo viewer takes a lot of handling when slides 
are changed and it’s passed around. Sometimes it’s 
taken apart to change bulbs or batteries. In addition, 
it has to hav ea quality appearance, 

That’s why this one is molded from Bakexire Brand 
High-Impact Styrene TMD-5151. This material is 
tough, dimensionally stable, and resistant to warping 
and shrinking. Sections form a clean, tight fit. The 
viewer also has a soft matte finish that always looks at- 
tractive. 

The high plasticity of TMD-5151 results in the 
fastest set-up speed available in a high-impact styrene 
—another reason why it’s so popular with molders. 
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«PLASTICS 


“Nomus” paint can top molded by 
Rainbow Plastic Products Co., Minneapolis 16, Minn. 


Moaiaing this paint can collar of Bake.ire Brand 
Polyethylene provides several practical benefits. In- 
herent flexibility makes it easy to attach or remove. 
Accurate molding assures a tight fit. Paint won't harm it. 

Molded for either quart or gallon sizes, the collar 
seals the can edge, keeps paint from running down 
sides or getting into the lid groove. It even has a brush- 
wipe molded in—another plus for neatness. 

BAKELITE Polyethylene, the lightest commercial 
plastic, is excellent for many jobs requiring toughness 
and high mechanical strength, even with unusual 
shapes. It can also be given a wide range of colors and 
has outstanding dielectric properites. 


KELITE’ 


PHENOLICS - STYRENES - IMPACT STYRENES 
POLYETHYLENES - VINYLS - POLYESTERS 
EPOXIES 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (ig 30 East 42nd Street, New York 17, N.Y, 
an Canada ; Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario. 
The term Baxetrre and the Trefoil Symbol are registered trade-marks of UCC 











Shaft 
Size 
= 
1.500" 


2.937" 


3.812" 


Be sure of 


with NATIONAL 


Exclusive Syntech sealing lip cuts torque in half. 


National Syntech’ synthetic 

rubber seals are engineered for higher speeds 

and temperatures; applications where torque must 

be held to the absolute minimum. Syntech seals 

have unique sealing lip design to provide mini- 

mum contact between lip and shaft. This design 

reduces torque up to 50% over conventional sealing lips. Operation is cooler; 
service life is longer, and there is no measurable leakage. National Syntech 
seals are available with rubber covered or ground metal O.D.’s, and are 


unaffected by most industrial fluids. 


National Micro-Torc oil seals employ a sealing lip of leather, surface 
coated with a high lubricity elastomer. The exceptional lubricity of 


Break Away Torque Running Torque 
Conventionst 
_Leother 


Conventional 


Micro-Torc Micro-Torc 


39 oz-in | -i -i | 56 oz-in 
, . ————————— New, portable meters measure 
t--— es . | b oil seal torque to 60 in. Ibs. 





Micro-Tore’s surface coating permits cooler running, “inside” oil 
storage, lower torque. 
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OIL SEALS 


this coating helps reduce torque 

as much as 80%, yet permits operation with no 

measurable leakage. Because the coating is surface only, the 

body of the sealing lip retains its inherent porosity to store oil for 
periods of semi-starved operation. Operation of Micro-Torc is cooler, and 


service life is materially longer. 


National Torque Meters fill industry's need for a quick, accurate way to 
measure oil seal torque in standards determination, quality control and parts 


inspection. They provide laboratory accuracy, yet are rugged, fool-proof, 
easily used by anyone. Two models are offered: one measuring torque 
to 15 lb. in. on seals to 6" diameter and one measuring torque 


to 60 lb. in. on seals to 8” diameter. 


Factory trained field engineers at your service 


CuicaGo, Inn. . . . Room 4113 Field Building, FRanklin 2-2847 

CLEVELAND, OHIO . 210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 

DALLAS, TEXAS . . . 301% Highland Park Village, JUstin 8-8453 OIL & GREASE SEALS 

Detroit, MicH. . . . . . 726 Lothrop Avenue, TRinity 1-6363 O-RINGS SHIMS 

Downey (Los Angeles Co.}, CALIF. . 11634 Patten Rd., TOpaz 2-8166 

INDIANAPOLIS, INDIANA . 2802 North Delaware St., WAlnut 3-1535 

MILWAUKEE, Wis. . . 647 West Virginia Street, BRoadway 1-3234 NATICNAL MOTOR BEARING co., INC. 
NEWARK,N. J. . . Suite 814, 1180 Raymond Blvd., Mltchell 2-7586 General Offices: Redwood City, California 

Repwoop City, CALIF. . . Broadway and National, EMerson 6-3861 Plants: Redwood City, Calif., Downey (Los Angeles County), Calif., 
WicniTa, KANSAS . . . . 519 South Broadway, Wichita 2-6971 Van Wert, Ohio y08 
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Seamless Metal Bellows All Types, Sizes and Metals 
n Bellows was Fulton Syiphon Bellows are all he 

designed to specific customer are strategically lo 

ace leh} cal-|me-]a-t- be) meant mt 


Syiphon Bellows Enginee 
| 


The Syiphe 
Originated by Fulton Syiphor cated If 
requirements. They are 
furnished in a limitless number This ear-by"’ service 
of sizes, a complete range of to help you determir 
types and metals and with many bellows metal: correc 


different reaction characteristics 


over 50 years < 
e expan 

t bellows 
fonar-1a°4-mr- 1010 Mt aale}-)@n-lolelalelaslior-|. 
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Assemblies and Complete Devices 


By purchasing complete bellows 
assemblies and devices rather 
than buying bellows units, many 
manufacturers achieve 
significant production economies. 
Fulton Sylphon is singularly 
equipped to design and produce 
complete assemblies at low cost. 


September, 


1955 


For the conversion of pressure 
effects into controlled movement, the 
operation of valves and switches 
in response to temperature change, the 
absorption of thermal or pressure 
expansion or the absorption 
of vibration—a seamless metal bellows 
may be your best design solution. 
The best way to find out, is 
to consult a Fulton Sylphon 
engineer. He’ll focus more than 
50 years experience in bellows 


engineering on your problem. 


Robedtshaw Fubton 


PCO RRR 
ty Ol NTROLS COMPA 
FULTON SYLPHON DIVISION 





BASIC BELLOWS ENGINEERING 


and bone bs Fulton Sylphon can serve 
ou are described in this 82 page 
liows Catalog. It makes 
profitable reading . . . use the handy 
coupon to get your free copy. 


FULTON SYLPHON DIVISION 


Knoxville 1, Tennessee 


Please have a Bellows Engineer call 
me for an appointment. 


Send me Bellows Catalog No. RP-1400 


Name 





Company 





Address 





City 
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Give Dependable, Accurate Performance in 
HENRICI Automatic Washing Machine Controls 


The Henrici Washing Formula Control Model 
HT-2, illustrated, manufactured by Fritz Henrici, 
Incorporated, Milton, Mass., follows a formula 
program accurately, providing automatic con- 
trol of washing machinery. 

To help keep these units operating depend- 
ably, Henrici uses Klixon Controls. 

Mr. Fritz Henrici, President, states — 

*‘We have been using Klixon Controls in the 
Henrici Automatic Formula Controls for over 
10 years. We have absolute confidence in 
Klixon Controls by observing their reliable 
performance in thousands of applications.” 

What’s your control problem . . . low or high 
temperature limitation, fuel delay, tube and rec- 
tifier cooling, fan or burner operation .. . 
Klixon Thermo-Snap Controls are successfully 
meeting the requirements of a variety of such 
applications in military and civilian equipment, 
daily. 

Klixon Thermo-Snap Controls are available 
in a number of hermetically sealed and open 
construction types with fixed temperature set- 
tings to meet your needs. 

Klixon Engineers, specialists in temperature 
control applications, will gladly help you work 


out application details. Why not write in, out- 
lining your application? You'll be under no 
obligation ... and it may turn out to be greatly 
to your advantage. 


Typical Klixon Thermo-Snap Controls that have helped solve many 
temperature control problems. 
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METALS AND CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
909 FOREST STREET, ATTLEBORO, MASS. 
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Use GENERAL PLATE Composite Contacts to cut costs, 


Et/ighten Your Products Future 


increase production, and provide reliable performance 


General Plate’s ‘know how”’ in the production of Composite Contact Ma- 
terials can indeed brighten your products’ future. By having General 
Plate fabricate your complete contact assemblies, you will save money, 
time, and trouble . . . eliminate needless equipment cost and problems of 
scrap disposal ...and have at your disposal contacts and contact assemblies 
made to exact specifications shipped to you ready for installation when 
you want them. 

Or, you may prefer to fabricate your own assemblies. General Plate Com- 
posite Contact Materials available in overlay, edgelay, top-lay and inlay 
strips — make it possible for you to produce complete contact assemblies 
to close tolerances by simple blanking and forming operations. 

In either case, comparison of the final costs of properly designed Com- 
posite Contact Assemblies fabricated from General Plate Composite Con- 
tact Materials against costs of similar assemblies produced by older meth- 
ods of brazing, welding, staking, or spinning will reveal the resultant 
economies and fabricating ease available to you. 

Write for complete information and catalog PR700 which describes 
General Plate Composite Contacts and other General Plate Composite 
Metals 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
19 FOREST STREET, ATTLEBORO, MASS. 
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GENERAL PLATE ELECTRICAL CONTACT 
KITS FOR LABORATORY AND 
DEVELOPMENT USE 


Kit K11 contains a wide assortment of silver 
rivet contacts; Kit K12 has representative 
standard button contacts. Also included are 
composite metal strips for fabrication of con 
tact posts. These kits are available ot nominal 
cost 





You can profit by using 
General Plate Camposite Metals ! 








After 40-hour accelerated 
wear test, failure is obvious 
in wringer gear cast in type 
of iron formerly tried. 


After 256 hours of identica! 
testing, this Ductile Cast Iron 
gear shows distinctly superior 
resistance to wear. 


Over 500,000 gears prove you can 
minimize rejects with Ductile Cast Iron 


USERS AND PRODUCERS ALIKE gain basic ad- 
vantages from Ductile Cast Iron. 


Here’s a typical example, a wringer gear 
cast in Ductile Iron for washing machines 
made by The Maytag Company of Newton, 
Iowa. More than 500,000 such gears now in 
service attest to two facts: satisfactory re- 
sponse to fabrication, and satisfactory per- 
formance for users. 


Wringer gears must defeat wear to extend 
gear life. Test and performance records show 
how fully Ductile Lron gears meet this need. 


But despite high wear-resistance, Ductile 
Iron is machinable. Indications of improved 
tool life and finish add to the fabricator’s 
satisfaction with this versatile iron. 


ideo, THE INTERNATIONAL NICKEL COMPANY, INC. 


In the foundry . 
almost zero. 


rejections have been 


, 


“Castability” of Ductile Lron spells volume 
output in St. Paul Foundry & Manufacturing 
Company, St. Paul, Minn., and in Jamestown 
Malleable Iron Company, Jamestown, N. Y., 
producers of wringer gear castings for 
Maytag home washing machines. 

Try Ductile Cast Iron. Learn first-hand, 
how it outperforms other materials under 
tests and in service. Write now for a copy of 
the new booklet entitled, ““_DUCTILE IRON, THE 
CAST IRON THAT CAN BE BENT.” 

It’s yours for the asking. We’ll also send 
you the latest list of authorized foundries now 
producing Ductile Cast Iron under patent 
licenses. Write to INCO now. 


67 Wall Street 
New York 5, N.Y. 
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How 3 Du Pont engineering materials helped 
solve a design problem...produce a better product 


Du Pont engineering materials improve design! The “Magna Impella”’ on this drink dispenser 
uses three Du Pont engineering materials: “*Alathon”™ polyethylene resin, ““Teflon” tetrafluoro- 


ethylene resin, and “Lucite” acrylic res 





Specular glare eliminated with diffusers of 
extruded Du Pont LUCITE® acrylic resin 


WorKERrS perform tasks with greatest 
accuracy, speed and comfort under 
well-designed lighting conditions. 
Lighting engineers have established 
that a brightness ratio of 9 at light 
source to 3 at task area and | at sur- 
round is the most comfortable light- 
ing environment. 

Diffusers of Du Pont ‘“‘Lucite”’ 
acrylic resin effectively assist in achiev- 
ing this ideal ratio. Extruded sheets and 
panels of this durable engineering ma- 
terial transmit optimum light while 
eliminating glare and minimizing 
shadows. The rated lumen output of 
properly maintained fixtures of trans- 
lucent white “Lucite” remains es- 
sentially constant through years of 
service, while resisting discoloration 
and other aging characteristics. 

Write for information on light- 
weight, shatter-resistant “*Lucite’’. 





Improved design 
eliminates stuffing box 
and mechanical linkage 


Tuts “Jet Spray Cooler” pictured 
at left has an interesting operating 
story—centered around the use of 
three Du Pont engineering mate- 
rials. Unlike the usual drink dis- 
penser, which needs a linkage to the 
motor to spray liquids inside the 
bowl, this dispenser circulates liq- 
uid by magnetic action. 


Here’s how it works 


A permanent magnet is imbedded in 
an impeller of Du Pont “Alathon” that 
sits in a well on the bottom of the bowl. 
‘“Alathon” polyethylene resin is used be- 
cause it’s tough, absorbs very little mois- 
ture, can be molded around inserts, and 
resists corrosion. Directly below the im- 
peller is a powerful, motor-driven horse- 
shoe magnet. The motor turns the horse- 
shoe magnet, which in turn spins the im- 
peller. Liquids are forced up through a 
connecting tube of opaque Du Pont 
“Lucite” acrylic resin and out into the 
bowl. 


Needs no oiling 


The impeller shaft revolves on a bear- 
ing of DuPont “Teflon” tetrafluoro- 
ethylene resin. This material has tough- 
ness combined with an extremely low co- 
efficient of friction. It needs no oiling 
eliminates any possibility of contamina- 
tion. And topping the drink dispenser is 
a sparkling bowl of injection-molded 
““Lucite’’—outstanding for its transpar- 
ency and resistance to discoloration. 

Here, then, is another example of how 
products and processes can be improved 
through an imaginative use of these 
Du Pont engineering materials, Can they 
help your operation? Use the coupon on 
the back of this page for further 
information. (Dispenser manu- 
factured by Jet Spray Cooler, 

Inc., Boston, Massachusetts.) 
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Properties of ZYTEL® nylon resin demonstrated 
with these new product applications 


THESE typical applications of Du Pont “3 ae | 
“Zytel” nylon resin illustrate some of RR 

the properties which make this versatile 

material so useful to the design engineer. 

The properties of ““Zytel’’, used singly or 

in combination, provide the opportunity 

to evaluate product improvement or new 

product development in terms of this 

Du Pont engineering material. 


(1) Parts of “Zytel” resist abrasion Used for guide 
shoes which connect elevator cars to vertical guide maintenance costs. These chains of “Zyte!”” run 
rails and slide along the rails at speeds up to 1000 smoothly without lubrication, saving the cost of 
eet a minute, “Zytel” nylon resin exhibits remarkable lubricants. Power costs are cut, too. Tests show that 
abrasion resistance. “Zytel’’ gives much longer service the belts of “Zytel” carry, with 1/5 to 1/2 the chain 
han materials previously used, yet requires no lubri- pull, a load carried by comparable lubricated steel 
tion. Guide shoe molded by Paragon Moiding, chains. Links molded by Du Bois Plastic Products, 
ne., Melrose Park, Illinois, for the Adams Manufac- Inc., Buffalo, N. Y., for Fenco Inc., Chicago, Illinois. 


uring Company, Chicago, Hlinois 


Too =. 


(3) “Zytel” can be molded into intricate parts 
Design engineers specify “Zytel™ nylon resin for a 
great variety of product designs where its ability to be 
molded into intricate shapes proves desirable. Single 
parts of “Zytel”’ often replace multi-part assemblies of 
other materials. The moldability of “Zytel”’ nylon 
(2) Parts of “Zytel” often need no lubrication resin is well illustrated by the seven samples of molded 
New co or chains made from links molded of bearing cages shown above. Cages manufactured by 


Zyte ym resin assure long service life and low the Kaydon Engineering Company, Muskegon. Mich 


Investigate Du Pont with “Alathon’’* polyethylene resin, “Lu- 
engineering materials in your cite”* acrylic resin, “Teflon”* tetrafluo- 
product development programs roethylene resin, and “Zytel’* nylon 

resin are helping solve industrial design 
One of the family of these versatile en- problems. 
gineering materials is often a key factor CLIP THE COUPON for additional data 


in product improvement or new design. on the properties and applications of 


The wide range of properties avaiiable these Du Pont engineering materials. 


E. |. DUPONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 

Room 109, Du Pont Building, Wilmington 98, Delaware. 

in Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. 

Please send me more information on the Du Pont engineering moterials 


checked: [] “‘Zytel’’; [] ‘‘Alathon”; [[] “‘Teflon’’; [[] ‘‘Lucite’’. | am in- 


terested in evaluating these materials for: 





NAME POSITION 

COMPANY 

STREET 

CITY STATE 

TYPE OF BUSINESS 7 


*"Alathon”, “Lucite”, “Teflon”, and “Zytel” are registered trade-marks of E. |. du Pont de Nemours & Co. (inc.) 


(4) Parts of “Zytel” are tough Heat-treated metal 
facings were used on a continuous-operation clutch 
The clutch revolves at 1750 R.P.M.. transmits 75 
ounce-inches of torque, undergoes up to 1440 engage 
disengage cycles a day. The metal facings had to be 
replaced |” times a year. Facings of tough, molded 
“Zytel” ¢ installed. Replacement has been cut to 3 
times a year. Clutch molded by the Danielson Manu- 
facturing Company, Danielson, Conn., for Minnesota 


Mining and Manufacturing Company, St. Paul, Minn 


(5) High-temperature applications utilize ‘“Zytel" 
This silverware basket molded of ““Zyte nylon res 
used in the 1955 General Electric dishwasher 


stands scalding temperatures without cracking or di 


tortion. Baskets of “Zyte can be handled prompt 
after leaving the dishwasher. These resilient baskets 
of Du Pont “Zyte nylon resin will not break 

if dropped. Basket molded by Plastics Division 


| Electric Company, Decatur, Illinois 


(6) “Zytel” resists heat ““Zytel” nylon resin is use- 
ful for many applications where heat resistance is 
important. Because of its ability to withstand use at 
temperatures up to 250°F., together with its toughness 
and resistance to abrasion, “Zytel” is used for aircraft 
cable clamps, strain-relief clamp blocks, grommets, 
wire guides and support blocks, terminal blocks, and 
like parts. “Zytel”’ nylon resin is useful, too, as cable 
jacketing, because of its resistance to heat and gasoline 








4% 


... Its great strength 


_.. Its ease of fabrication 


High speed tire, brake, and wheel 
testing machines like the one shown 
here, manufactured by Adamson 
United Company, Akron, Ohio, a 
subsidiary of United Engineering 
and Foundry Co., are used to prove 
out aircraft landing gear. The gigan- 
tic flywheels on these machines sim- 
ulate the speed and inertia of an 
actual airplane during landing and 
take-off. 

Until a short time ago, testing 
machines were built to rotate at pe- 
ripheral speeds up to 250 mph. But 
when the aircraft industry spread 
its wings, faster testing machines 
were needed. The new machines had 
to rotate at speeds as high as 300 


mph—and stay in one piece. They 
had to be extremely strong .. . light- 
weight . . . and easy to fabricate. 

That’s when USS “T-1” Steel en- 
tered the picture. 

For flywheels rotating 300 mph, a 
steel of extremely high tensile 
strength was needed to withstand 
the tremendous stresses generated. A 
steel permitting the greatest strength 
for the thinnest section was needed 
And, above all, the steel had to be 
capable of developing full 100° 
weld strength. 

USS “T-1” Steel more than met 
all Adamson United’s requirements 

Other steels could have provided 
the strength and met the weight re 


‘ROUND AND ‘ROUND the flywheel goes, at a 
speed of 300 mph. Suddenly, an aircraft wheel as 
sembly rams against it, with the impact of a loaded 
airplane. The tire squeals, the brake is applied, and 
in just 20 seconds the wheel stops. A real 
test—both for the wheel assembly « 
in the flywheel. USS “T-1 
fact it is the best steel that could be used for thi 


ruggea 
und for the steel 


Stee! passed the test. In 


high speed application 


quirements. None but “T-1” pro- 
vided these and good weldability too. 


UNIQUE PROPERTIES—‘“T-1” Steel’s 
unique combination of physical 
properties has solved many similar 
problems. ““T-1” can be welded satis 
factorily without pre- or post-heating 

it can be welded either in the shop 
or field. Always, it provides great 
tensile strength (105,000 psi mini 
mum with yield strength of 90,000 
psi minimum), phenomenal tough 
ness and excellent abrasion resist 
ance. Write for full particulars 
United States Steel, Room 4907, 525 
William Penn Place, Pittsburgh 30 
Pennsylvania 


SEE The United States Steel Hour. It's a full-hour TV program presented every other week by United States Steel. Consult your local newspaper for time and station 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
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COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


CONSTRUCTIONAL ALLOY STEEL 
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For tough, heavy-duty applications...Make use 
of these important 


bearing differences 















In addition to self-align- 
ing roller bearings, Link- 
Belt makes industry's most 
complete line of ball and 
roller bearing blocks. 








EASY INSTALLATION and removal of 
adapter type bearings are provided by 
the tapered fit of bearing on adapter 
sleeve which is readily adaptable to 


FREE ROLLING—SELF-ALIGN- | 
ING. Rollers are naturally 
positioned by their concave 
——_ Design assures true 
rolling 


under all conditions. commercial shafting tolerances. Lock- 
Spherical inner ring can be nut draws sleeve tightly around shaft 
aligned in any direction with- for positive, concentric mounting. 


out affecting load capacity. Lockwasher holds locknut in place. 


LOCKED-IN CLEARANCE. 
Selective assembly of 
rollers and raceways with 
accurately formed hard- 
ened steel retainers as- 
sures proper operatin 
clearance, guidance an 
spacing of rollers. 


SMOOTH OPERATION, 
LONG LIFE are advantages 
of the straight bore type 
mounting, which assures 
maximum concentricity 
of inner ring with shaft. 
Especially desirable when 
minimum radial run-out 
is essential. 


Rollers are com- 
pletely pocketed in 
retainers for ac- 
curate spacing and 
guiding. 


They're all present only in 
LINK-BELT self-aligning roller bearings 





UBTLE differences in bearings can make notable differ- 
S ences in the life and efficiency of your equipment. Take 
Link-Belt self-aligning roller bearings, for example. Their 
“self-contained” feature permits the bearing to float axially 
in the mounting, when desired, compensating for shaft ex- 


pansion or settling of bearing supports . . . preventing 

extraneous thrust loads from being set up between bearings . 

on the same shaft. What's more, inherent self-aligning de- Ball and Roller Bearings 
sign and preadjustment preclude use of expensive or cum- LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
bersome self-aligning housings. Shelceae 1. Fo ferve Incueny these Ase Lint Se Tieeu, Sains 


: Factory Branch Stores and Dist 
Ask your nearest Link-Belt office for Book 2196 on self- Office 


aligning roller bearings and Book 2550, containing full data 
on all Link-Belt ball and roller bearings. 
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1945: Heater size reduced 25% 
with Stainless Steet 


TODAY: Increased unit efficiency— 
increased heater sales 


Paul, 


quelity 


National Heater Company, St 
Minn., has making 
industrial heaters for 20 years. In 1945, 


been 


they looked for a way to reduce the 
size of the units without reducing effi- 
ciency 
Primarily, 
ing the steel firebox walls closer to the 


it was a problem of mov- 


flame. But carbon steel would eventu- 
ally oxidize and lose its shape when 
brought too close to the flame. So they 
tried Stainless Steel, and it worked. 

The new firebox was made from 14- 
gauge Stainless Steel. It retained its 
See “THE UNITED STATES STEEL HOUR,” Televised 
alternate weeks. Consult your newspaper for time 
and station. 


wy NT 


ee 


shape, strength and durability at the 
elevated temperature. It also elimin 
ated the need for a refractory material. 

The new firebox was 25% smaller 
than the old ene. The Stainless Steel 
has given superb performance, and 
sales have increased. 

There have been no fabricating prob 
National Heater uses the 


lems same 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


Final assembly of the heaters. Teardrop de- 
sign of the firebox eliminates turbulence, per 
mits entire surface to be wiped by air flow 


Mr. George Costello, Secretary-Treasurer, dis- 
plays the Stainless Steel firebox for a National 
Heater 


Firebox is upside down for finish welding 
Welders and other workers report no difficulty 
fabricating the Stainless Steel. 


y 


equipment for Stainless Steel that they 


use for carbon steel 

No other metal combines the corro 
sion resistance, strength, appearance 
and easy fabricating properties of 
Stainless Steel. Keep this remarkable 
metal in mind when you plan a new 
design — and for top quality, specify 


service-tested USS Stainless Steel 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, KEW YORK 


USS STAINLESS STEEL 


SHEETS - STR'P - PLATES - BARS - 


> tae eS 


BILLETS - PIPE 


- TUBES - WIRE - SPECIAL SECTIONS 
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How Hy-Loads 
can help you... 


CuUT INSTALLATIOC 








HY POTE 





the sage 











Says: 


You don't need a lot of extra “holding gimmicks” with HYATTS! 


YOUR 


COMPLETE 


LINE OF 


CYLINDRICAL 


ROLLER BEARINGS 


Look at this speed reducer, for instance. 
The inner race of the HYATT Hy-Load is 
held on the shaft with a heavy press or 
shrink fit—nothing more! No money wasted 
for end clamps, threads, nuts, screws or 
washers. And brother, that rotating HYATT 
race will never crack or come loose come 


h--- or high water. Know why? 


HYATT races are made from low carbon 


alloy steel which, after carburizing, 


provides a ductile core and case hardené 


operating surfaced\That’s why they "take 


: +fat would be 


suicide for the through-hardened steel 


press fits and shockNo; 


used by other bearing makers. Naturally, 
it costs HYATT more to maintain the 
industry’s finest heat-treating facilities 
that make this extra quality possible—but 
it sure saves trouble and money for every 
HY ATT user! Hyatt Bearings Division, Gen- 


eral Motors Corporation, Harrison, N. J. 


Wy AA Uf wouter seanincs 


STRAIGHT 


BARREL TAPER 
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You'll tind 


it all here... 


The information you need when 
designing for high strength steels 


uR new “Design Manual for High Strength 
Steels” is ready for distribution. Here are 174 
pages of practical, authoritative information that 
you will find invaluable in designing your prod- 
uct for greater economy and efficiency by the 
sound use of high strength steels. No designer 
should be without it. 
This excellent book covers in detail the prob- 
lems of tension, compression, shear, beam stress, 
deformation and deflection. It fully describes the 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


fundamental characteristics of low-alloy high 
strength steels, shows you how to design against 
corrosion, describes the application of formed 
sections. Complete with tables, formulas, and 
basic data covering this important field of design 
. a o 

For your free copy, write on your company 
letterhead giving your title or department, to 
United States Steel Corporation, Room 4836, 525 
William Penn Place, Pittsburgh 30, Pa 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


UNITED STATES STEEL EXPORT COMPANY, REW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN . 
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USS COR-TEN ° 


USS TRI-TEN 





UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRISUTORS 


B.F. Goodrich Rivnut 


solves practically any fastening problem 








MAKES NUT PLATE, SEAL. Quickly installed 
in gas tank wall, Rivnut makes firm, 
accurate nut plate that can’t be loosened 
by shock or vibration. At least six threads 
are clean for bolt attachment to engine 
housing. Straps, rivets, braces, nuts are 
eliminated. Rivnut'’s special closed end 
makes 100% gasoline-tight seal. 


ARM 
sRACKET 


CUTS ASSEMBLY COSTS 50%. In a street 
light application, it took two men to fasten 
the arm bracket to the pole. Then the 
manufacturer redesigned the unit to use 
Rivnuts. Now one man can do the job in 
the same time. Tests show the pole or 
arm bracket will fail before the Rivnuts. 











LEVELING 
FOOT 


NEW WAY TO FASTEN LEVELING FEET. 
Appliance manufacturers install Rivnut 
in metal too thin to tap or weld after 
enameling. Bulge in Rivnut shank 
(second head) firmly grips the material. 
At least six threads remain clean to take the 
leveling foot screw— more than enough 
to handle the weight of heavy appliances. 


RIVNUT 





DOES TWO FASTENING JOBS. Rivnuts 
simplify transformer assembly from start 
to finish. Starting with unassembled parts, 
worker fastens sheet of plastic to metal 
cover with Rivnuts. With cover secured 
to frame, the Rivnuts then serve as 
mounting plate. 


SPEEDS HANDLE ASSEMBLY. B. F. Goodrich 
Rivnut saves time fastening handle to 
small appliance. It provides a strong nut 
plate in seconds. Replaces slower fasten- 
ing methods like nuts and bolts, welding, 
clinching, tapping. Rivnuts can be installed 
from one side and the open end types can 
take an attachment screw from either side. 





NEW WAY TO FASTEN TO WOOD. Special 
splined Rivnut for solid fastening in 
wood eliminates wood screws, provides 
six metal threads for attachment bolt. 
Bulge formed in shank holds Rivnut fast. 
Splined shaft keeps it from turning. Used 
for bus seats, metal backs in TV sets, etc. 





How Rivnuts provide at least 6 clean threads 


1 Rivnut is threaded onto 
pull-up stud of a manual 
or pneumatic heading tool. 





: 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Demonstrates with motion how you can 
use Rivnuts to fasten TO and WITH. 
Explains construction, simplicity of in- 
stallation. Get your free copy by writ- 
ing to: The B. F. Goodrich Company, 


2 Rivnut is inserted—head 
firmly against work —tool 
at right angles to werk. 





3 Tool lever operates pull- 
up stud, forming a bulge 
in the Rivnut shank. 


in one simple operation! 


4 After upset, Rivnut threads 
ore still clean and intact, 
ready for screw attachment. 





B.F. Goodrich 








RIVNUTS 


The only one-piece blind rivet with threads 


PE-95, Akron, Ohio. 
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Consider se advantages: 


United States Rubber Company is a specialist in rubber ad- 
hesives. “U.S.” provides specialized engineering service to 
industry. 

“U.S.” is equipped to make vast quantities of adhesives, both 
solvent and water-dispersion types. 

“U.S.” makes its adhesives from natural rubber, reclaim 
rubber, GR-S, Neoprene, and Buna-N, to provide standard 
or specially-compounded adhesives to handle any bonding 
problem encountered by industry. 

Shipments are made quickly and at Jow freight cost from 
central locations. 


For fast, immediate service or placement of orders, contact the 
address below. 


“U.S.” Research perfects it... U.S.” Production builds it... U.S. Industry depends on it. 


YVNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting * Expansion Joints * Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings + Grinding Wheels « Packings * Tapes 
Molded and Extruded Rubber and Plastic Products ¢ Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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One OF THE IMPORTANT REASONS 
why Mallory Power Rheostats give superior 
performance is their unique hinged contact 
arm. Exclusive with Mallory, this construction 
assures correct pressure at all times, between 
the brush and the winding. You can lift the 
arm to clean or replace the brush ... and the 
spring snaps back to exactly the right pres- 
sure. The spring carries no current... won't 
anneal and lose its tension during overloads. 

(ther notable design features are built into 
these rheostats. Ceramic insulation for current- 
carrying members is selected for high dimen- 
sional stability. Tough, impervious vitreous 
enamel protects the winding. Overall design 


Hinged Arm 
\ \\\ 


prevents 


Contact 


Troubles 


in 
MALLORY 
Rheostats 


assures good ventilation and cool operation at 
full ratings. 

Precise linearity is obtained through Mallory- 
developed winding techniques. Special tapers 
can be produced with a single wire by means of 
Mallory variable pitch winding, which elimi- 
nates hot spots and points subject to breakage. 

Standard Mallory rheostats cover the full 
range of most industrial applications... with 
ratings of 25, 50, 75, 100, 150, 225, 300 and 500 
watts. In addition, we will be glad to engineer 
special single, dual or multiple units for your 
particular needs. Write to Mallory today for 
our Technical Bulletin describing all Mallory 
wire wound resistors and rheostats. 


Parts distributors in all major cities stock Mallory standard components for your convenience. 


Expect more... Get more from 


Serving Industry with These Products: 


Electromechanical—Resistors ® Switches © Television Tuners ® Vibrators 


Electrochemical Capacitors ® Rectifiers @ Rotteries 


Mercury 


Metallurgical — Contacts © Special Metals and Ceramics © Welding Materials 





P’-R. MALLORY & CO. inc 


NDIANAPO 
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Brass Snap-in Terminals — 
key to automatic circuit wiring 


Bridgeport High I.Q. Brass permits automatic, 
high-speed insertion of miniature terminals into 
printed circuit panels. 


Malco Tool and Manufacturing Company of Chicago 
designed and manufactured these ingenious printed 
circuit components and the fully automated machines 
for inserting them into printed circuit panels. To 
make these precision components for the television, 
radio and electronic industries, Malco uses Bridge- 
port’s High I.Q. Brass Alloy No. 37. One of the High 


Bridgeport 


co. 


Inner Qualities of this alloy is its controlled temper 
—exactly what is needed to meet the critical tension 
tolerances for this precision machine assembly. 


The use of this alloy by Malco is another example 
of how Bridgeport’s High I.Q. alloys are helping to 
improve products and lower manufacturing costs in 
a wide variety of industries. To find out how Bridge- 
port alloys can help in your particular application, 
call the Bridgeport office near you. They'll give you 
complete information and the help of Bridgeport’s 
Technical Service on your metals and methods. 


BRIDGEPORT BRASS 


Offices in Principal Cities - Conveniently Located Warehouses 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
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In Canada: Noranda Copper and Brass Limited, Montreal 
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Bose mounted, Base mounted, 
vertical horizontal 


Close-coupled, 
verticclly mounted 


Close-coupled, Tank wall mounted 


horizontally mounted 


Makes Easier Designing for You 


OU CAN SOLVE MANY DIFFICULT ARRANGE- 

MENT problems easily by standardizing 
on Allis-Chalmers pumps. You get a sin- 
gle set of operating characteristics in four 
different models which can be installed six 
different ways. 


Choose the pump for exactly the perform- 
ance characteristics you need; then use the 
drive and mounting method best suited to 


For literature on Allis-Chalmers 
FHP pumps, ask for bulletins 
52B7529 and 52B6691 .. . Elec- 
trifugal pumps, Bulletin 52B6083 

. Vertically Mounted pumps, 


Bulletin 52B6975. Write Allis- 
Chalmers, Milwaukee 1, Wisconsin. 








your application. Design problems are sim- 
plified . . . designing costs and time reduced. 


Engineering Assistance 


Your Allis-Chalmers representative is an ex- 
perienced, highly qualified specialist who will 
give you full cooperation every step of the 
way from drawing board to finished product. 
Sometimes he can make valuable suggestions 
which will result in a simpler, more effective 
product. Next time you have a pump prob- 
lem, call your Allis-Chalmers District Office or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 


A-4599 


Electrifugal is an Allis-Chalmers trademark. 


ALLIS-CHALMER 
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Under the hood of the smart new Ford... 


Neoprene protects ignition wire aid spark plugs 
against moisture . . . resists ozone, heat and oil 


Designers made sure the smart-looking 1955 
Ford would be off to a fast start in any 
weather. On both the “‘Six’’ and the “Eight’”’ 
they chose spark-plug covers and ignition- 
wire jackets made with neoprene for positive 
protection against moisture and deterioration. 

Neoprene covers prevent seepage of mois- 
ture to the spark plugs . . . provide instant, 
all-weather action. And the sturdy neoprene 
jacket on the ignition wire protects the in- 
sulation against heat and oil. 

Moreover, neoprene stays on the job. . 
has what it takes to give long, dependable 
service. It resists ozone and other effects of 
corona discharge . . . remains firm and strong 
despite heat, oil and grease . . . won’t chip, 
crack or soften. 

Each year finds more automotive parts and 
accessories made with neoprene, Du Pont’s 
chemical rubber. Because it stands up where 
ordinary resilient materials fail, neoprene is 
first choice among designers for key parts 
that improve performance .. . rarely need 
replacement. 





Free! The Neoprene Notebook 


Each issue shows you how designers 
created new products...improved old 
ones with neoprene. Actual case his 
tories give you all the facts. Mail 
coupon below to get on mailing list 


MAIL THIS COUPON TODAY 





(— E. |, du Pont de Nemours & Co. (inc 


Elastomers Division, Dept. PE-9 


oe & e aa 4 E N a a ES he renee 


Please put my nome on the mailing list for the Neoprene Noteb 
The rubber made by Du Pont since 1932 


Nome 





Firm 





Address 














BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY City 
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Totally enclosed not Hermetic e fr General Purpose 
fan cooled NEMA “C” Rotor Of NEMA “D” flange 


flange motor . _ motor 
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Shaded Pole Motor Oil Burner Motor Permanent: Split 
Capacitor Motor 


DI ) j C Job - Fitted 
Electric Motors 


Know the best electric motors, with the most to meet your needs... 
Delco job-fitted electric motors! Whatever your power requirements— 
for fractionals or integrals—there’s a Delco motor that’s the right 
solution. Deleo customers like Delco products—they like Delco fast 
delivery and service ... they like Delco dependability! 

Visit Delco at Booth 523 


Production Engineering Show 
Chicago, Sept. 6-16 
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Frank G. Carpenter, General Sales Manager 
Deico Products Division, General Motors 
Corporation, Dayten |, Ohie 
Phone: Hemlock 0411 


c 


S. W. Blanton J. R. Perkins 


... these men and 
their staffs of 
sales and service 
engineers are 
at your 
service 


R. E. Kuntz 


Regional Sales 
Managers 


Know the man who job-fits your Delco electric motors . . . he’s backed 
by Delco’s years of experience and skill in design engineering, quality 
construction and precision workmanship. Get in touch with him by 


telephone, telegram or letter. 


DELCO FLhie MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS, DAYTON, OHIO 


Provecl best by Foyformanee / 
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Steel edges...so smooth 
even germs find no hiding place 


@ A surgeon’s scalpel blade is difficult to produce and the 
big problem is where you’d least expect—forming the 
back of the blade. Unless the edge of the strip steel is 
perfectly round and smooth the backing will not form 
properly, causing the scalpel to cut the surgeon’s gloves, 
providing hiding places for bacteria and making sterili- 
zation most difficult. 

Recognizing this problem, the Athenia Steel Division 


of National-Standard Company developed a special 
process to provide the special edge needed so a cus- 


tomer could successfully produce the proper shape. A 
small detail perhaps but it contributes to surgical suc- 
cess and has given this customer a competitive advan- 


tage on surgical blades. 


Athenia’s production men specialize in development 
service such as this and in addition they produce stand- 
ard spring steels and specialty items to the highest 
known standards of quality and uniformity. 


Why not try Athenia and see what can be done for you. 


NATIONAL-STANDARD COMPANY + NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 

ATHENIA STEEL DIVISION «+ CLIFTON, N. J. 

Flat, High Carbon, Cold Rolled Spring Steel 

REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION - JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 
WORCESTER WIRE WORKS DIVISION - 
Round and Shaped Steel Wire, Small Sizes 


WORCESTER, MASS. 
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WITH SCIENTIFICALLY-DESIGNED SMALLER CUP POINTS 


Smooth, deep point penetration for greater holding power and resistance to 
vibration; precision formed threads and accurate thread lead for maximum 
locking action. Comparative tests by leading laboratory prove Allen Set 
Serews unmatched in performance. Write to Advertising Department for 
Bulletin C-33A., 


When ordering through your local industrial distributor, 
Specify Genuine Allenpoint Set Screws. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut U.S.A. 
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Change 
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Motor Starter 
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EASY to Identify! EASY to Buy! _| 

Easy-to-read catalogs, simplified Conveniently packaged and 

) motor control and overload relay labeled conversion parts are im- 

MG eto selectors, illustrated service bul- mediately available “off-the-shelf” 
letins...these all combine to assure from a nationwide network of 

quick changes through easy parts authorized Square D electrical 

identification. distributors. 


Write for Bulletin 9999. Address Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin. 
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NEW PUSH BUTTONS AND SELECTOR SWITCH __ | 


_~<... 


These Kits contain all parts 
necessary to make quick 





















changes from standard start- i 


ers to either push button oF — 
fac} 


selector switch controlled 


devices. 





Screwdriver is only tool 
required for quick change of 
magnet coil to accommodate 
different voltages. 


A wide variety of quick- 
change, front-mounted 
interlocks adds flexibility 
for special applications. 


A wide variety of 
( . easily selected, 
A__|C packaged overload 

relay heater units 


~ ~_ 
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= . io bes Packaged replace- (2) ; provides quick 
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TURBINE BLADES 

Forged by Ladish in Ti- 
tanium and Stainless 
Steel Alloys te with- 
stand tremendous pres- 
sures and temperatures 
without deformation. 

















LANDING GEAR 


Outstanding example of Ladish 
heavy drop forgings: 8500 
pounds, 132 inches in length. 
Drop Forging saved material 
end machining cost for 5000 
pounds of Chromium-Nickel- 
Molybdenum alloy steel. 





TO MARK PROGRESS 


LADISH CO. 


WORLD'S LARGEST FORGING HAMMER CUDAHY, (Milwaukee Suburb) WISCONSIN 


80,000 MKG counterblow forging hammer, the ° 

most powerful known in the world, is est Contrdled Yualély 

mated‘ to be equivalent to 100,000 pound one DROP FORGINGS UP TO 10,000 POUNDS, 

way steam drop hammer if-such were available WELDED AND SEAMLESS ROLLED RINGS UP TO 60,000 POUNDS 








REGARDLESS OF SIZE, CONTOUR OR MATERIAL...YOU CAN DEPEND ON LADISH 











Ladish pioneering in tremendous closed-impression-die forgings offers engineers 
new freedom in extending the inherent advantages of the drop forging process to 
intricately shaped parts weighing as much as 10,000 pounds. Drop Forging close-to- 
finish dimensions materially reduce metal and machining costs... while improvement 
in dynamic strength and toughness makes possible substantial reductions in dead 


weight ...and higher factors of safety. 


A discussion o/ your products with a Ladish forging engineer will provide spe- 
cific data on the ultimate economy and improvement in design you can impart to 
your own products by specifying forgings ...Ladish Controlled Quality forgings. 


WITH CLOSED-IMPRESSION-DIE 
DROP FORGINGS WEIGHING UP TO 


10000... 


TITANIUM PROPELLER BLADE 


Again Ladish pioneers with the largest known 
Titanium forging produced in closed-impression 
dies. 40% saving in weight realized by forging 
this 100-inch blade in “wonder metal” Titanium. 





DIESEL CRANKSHAFT 


07-inch long Diesel engine 
crankshaft with 7-inch diameter 
journals and weighing 1772 
pounds is another example of 
Ladish versatility in heavy drop 
forgings. Precise control of 
grain flow improves resistonce 
to dynamic bending and torsion 
loads. 


EXTRUDED LANDING GEAR 


Developed by Ladish as an extruded 
forging to save valuable metal and 
machining time, this 44-inch long 
strut has an extruded hele 36 inches 
long, and a forged wall thickness 
of 12 inches. fi 


> 





WIND TUNNEL BLADE 

2550 pound stainless steel drop forging 
measures 70 inches in length. Used in 
a wind tunnel to simulate flight speeds 
for jet aircraft. 


I 


. FOR COMPLETE SERVICE IN FORGINGS 





) 


LADISH FORGING ENGINEERS AVAILABLE FOR CONSULTATION 


ON USE OF 
LADISH CO 


FORGINGS TO IMPROVE PRODUCT DESIGN. 


We're interested...have Ladish Forging Engineer call 


Cudahy, Wisconsin to discuss application of forgings in our products. 








Our Products 














A splicing chamber in downtown Manhattan, New York 
City. At high tides these cables are submerged in heavily 
polluted, corrosive river water. The cable racks and sup- 


ports, and the ladder are Monel. This ladder was installed 
16 years ago and is as good as new. The supports were 
installed 13 years ago and are standing up just as well. 


16 years in a manhole 


eee yet Monel shows 
no sign of corrosion 


You’re looking into a splicing cham- 
her, looking down from a New York 
City Street. 


The air down there is damp, cor- 
rosive. And at high tides polluted 
harbor water creeps up underground 
ducts, covers the cables that connect 
the city’s nearly 4 million phones, 
its telegraph lines, its vital police 


and fire alarm systems. 


It covers the cable supports, the 
cable support racks, even much of 
the ladder you see. 


All these fixtures were once made 
of steel. But they deteriorated so 
rapidly under these severely corro- 
sive conditions, that they had to be 
replaced in two or three years. 


5? 


So Monel came into the picture. 


In this manhole it has been down 
there 16 years. In others much longer 
—the oldest Monel ladder was in- 
stalled in 1918. And in all that time 
this customer hus never had to re- 
place any Monel equipment because 
of failure due to corrosion. 


That’s something to think about! 


And when you do, think of Monel 
for equipment used in your industry 
equipment for service where con- 
ditions are severe, and corrosion re- 
sistance, strength, and toughness are 


musts. 


Send for a copy of Standard Alloys 
for Special Problems. This excep- 


Product Engincerins 


booklet 


examples of the many practical ap- 


tionally handy gives you 


plications for Monel and other Inco 
Nickel 


alloy to use for different destructive 


Alloys. It shows you which 


conditions. And it’s yours for the 


asking. Write Inco for it today. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 2 N.Y. 


AINCO, Nickel Alloys 


Monel® ¢ “R”® Monel ¢ “K”® Monel 
“KR”’® Monel ¢ “S”® Monel ¢ Inconel® 
Inconel “X”"® ¢ Inconel “W"® ¢ Incoloy® 
Nimonic® Alloys * Nickel 

Low Carbon Nickel ¢ Duranickel® 
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> I here's A UNIQUE, revolutionary split V-Ring design that 
positively stops both labyrinth flow and lateral leakage! 
j LincaR VEE-DAm RINGS don't require precise fitting. Even when 
\ 
gaps occur at the ring joints, through careless installation or 


variations in bore size, fluid can't leak past the rings. Here's why 

—), «/ tT hee > aad Sturdy Rubber Dams (A) in the grooved hinge area hermetically 
seal off center groove sections. When rings are stacked to- 

= gether, these dams eliminate all labyrinth flow. External abut 


ments (B) on the ring shoulders prevent lateral leakage and 





provide stabilizing support. 


Let us show you how LINEAR VEE-DAM RINGS, engineered to 
your application in a choice of fabric reinforced synthetic 


rubbers, save you installation and maintenance time, and assure 
you absolutely leakproof packing over a wide tempera- 


ture range. 


‘PERFECTLY ENGINEERED PACKINGS 


f rtrtr hhh oh 
¥ 


a at Na 


ian % inc, STATE ROAD & LEVICK ST., PHILA. 35 PA 
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ACCEPT an up-to-pate FILE ON THESE 


AND OTHER NEW HYDRAULIC DEVELOPMENTS! 


It is certainly true of today’s engineering that “the race is to 
the swift’. Advances in hydraulic equipment made by The 
New York Air Brake Company are too broad and too im- 
portant to trust in outdated data... you need the latest in- 
formation on the latest developments to keep abreast of the 
times. New pumps, new motors, new valves and new cylin- 
ders... many of which dramatically affect design and per- 
formance concepts ...are a MUST for your ready reference 
today. Brochures, data and engineering aid for your present 
or projected hydraulic circuits are now available. > » @ 2 Sie @:0 


HYDRECO HOLLOW-PLUNGER CONTROL VALVES 


The advancements made by HYDRECO engineering in 
multiple plunger, single and double acting control valves 
bring you new, accurate throttling . . . smooth, positive, 
fingertip control with notable freedom from binding, chat- 
tering or troublesome back pressures. Valves with 1 to 6 
plungers in capacities from 5 to 100 gpm and operating 
pressures of 150% psi are now available for your present 
and projected equipment. 


HYDRECO FLUID POWER MOTORS 1000 psi 


For the many applications which call for reversible rotary 
motion with high starting and running torques ... HYDRECO 
Four-Bolt, Gear-Type Fluid Motors are the economical and 
reliable answer. Precision, ruggedness and simplicity com- 
bine to ideally suit these motors to machine tools, oil drill 
rigs, conveyors, agitators and a thousand other uses. Sizes 
3 to 52 hp at 2000 rpm, 1000 psi. 


HYDRECO GEAR-TYPE PUMPS 1000/1500 psi 


HYDRECO engineers have shattered the illusion that “any 
gear pump is just a gear pump”. New developments in the 
famous HYDRECO Four-Bolt design provide higher pres- 
sures, higher speeds and higher efficiencies than were pre- 
viously available. You'll want to know more about the 
many Heavy Duty features in HYDRECO Pumps. A full 
range of sizes—3.3 to 120 gpm at 1200 rpm. 


HYDRECO AUXILIARY VALVES 1000/1500 psi 


HYDRECO engineers have made very important contribu- 
tions to the modern hydraulic system in the Relief and Se- 
lector Valves now available for your applications. For ac- 
curate control over a long service life, HYDRECO Relief 
Valves in capacities to 100 gpm serve without chatter, 
squeal or whistle. The Selector Valves enable you to per- 
form additional operations with your system, and these are 
available in capacities to 50 gpm. 





Jt 
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DUDCO DUAL-VANE HYDRAULIC PUMPS 2000 psi 


Featuring a simplified 3-unit construction, the new DUDCO PF-100 
and PFM-100 Series Pumps, rated at 2000 psi, provide designers with 
the extra margin of safety which your customers need so badly. The 
PFM models for heavy duty mobile equipment—the PF models for 
machine tools, marine, oil field and other industrial applications. 
The fully balanced DUAL-VANE construction assures high efficiency 
at higher pressures for continuous operation. Interchangeable Cam 
Rings add a factor of flexibility that conserves time and money. 3 to 
11 gpm at 1200 rpm. 


DUDCO DOUBLE PUMPS WITH VALVE PANELS 2000 psi 


These integral units meet the broad demands of circuits which call 
for substantial variation in pump volume, such as: “close and hold” 
or “traverse and feed” cycles. Hydraulic Presses, Plastic Molding 
Machines and many Machine Tools find these units highly efficient in 
operation, low in first cost, dollar-saving in reduced piping and valv- 
ing in the circuit and supremely simple to service. Can be used in the 
operation of two separate systems or for Hi-Lo circuits. 


Visit OUR EXHIBIT 


OOTH 514 


EERI 
© pRODUCTION ENGIN 
7 : CHICAGO SEPT. 6-16 


CLIP AND MAIL 
THIS COUPON TODAY 


THE NEW YORK AIR BRAKE COMPANY 


NG SHOW 


DUDCO DUAL-VANE FLUID MOTORS 2000 psi 


DUDCO Hydraulically Balanced Fluid Motors utilize the remarkably 
efficient DUAL-VANE principle to transform fluid power into rotary 
power with minimized power loss. Operate quietly and smoothly 
under load with high starting torque. For use in industrial and mobile 
circuits calling for frequent starting, stopping, and reversing or con- 
tinuous running at speeds to 3600 rpm. Over 30 standard models for 


2000 psi continuous operation . . . actual torque deliveries from 180 
to 14,400 lb-in. 


HYDRECO CUSTOM-BUILT CYLINDERS 


HYDRECO Hydraulic Cylinders enjoy an established reputation for 
quality and dependability. To achieve this degree of dependability 
entails craftsmanship and manufacturing niceties not practical in so 
called standard cylinders built to meet a price. For engineers who 
seek performance, long-wear under heavy duty conditions and un- 
matched leakproof qualities, HYDRECO engineering and craftsman- 
ship have something of special interest to offer. 


THE NEW YORK AIR BRAKE CO. 
1112 East 222nd St., Cleveland, Ohio 


Gentlemen: 


Kindly send me catalog information on 
HYDRECO Pumps [] Motors [] Valves [] Cylinders () 


DUDCO 2000 psi Pumps [] Pumps and Valve Panels (] 
: Motors (} 








1112 EAST 222nd STREET* CLEVELAND 17+OQHIO 


INTERNATIONAL SALES OFFICE, 90 WEST ST 
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Uniformity of shell castings* produced by 
Central Foundry Division from grey iron, 





malleable iron and Armasteel has many 

advantages. Complicated cast contours 

how the with smooth surfaces are practical. Re- 

duced finish allowances with close toler- 

“ > ances permit lower machining cost and 
uniformity of longer tool life . . . and lower casting 
weights effect savings in freight charges. 


CENTRAL FOUNDRY Fh owoies vicar pars 


The shell process is especially effective 


shell castings for the casting of narrow or intricate hy- 


draulic passages. The transmission gover- 





nor body shown at right was unsatisfactory 
may help you when produced by die casting, conven- 
tional ferrous moulding or machined from 
a forging. The development of a shell 
casting by Central Foundry Division solved 
the problem. Over 120,000 pieces monthly 


are now being shell cast from grey iron. 


The machining allowance of }¢ inch is 
y 


evidence of the uniformity of Central 


Foundry Division shell castings. 


Reduced Machine Time 

The efficiency of machining operations is 
increased through the use of shell cast 
parts. Closer casting tolerances result in 


reduced finishing stock and shorter ma- 


nded by a thermo-setting plastic, 
| has a hard, smooth surface as 
itself, and results in castings with 


oser tolerances, and clean, 
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chine cycle time. On the combination 
camshaft and gear shown at right, pre- 
liminary rough cuts are not needed and 
the shell casting goes straight to the fina! 
machining operations. The uniformity of 
Central Foundry Division shell castings per- 
mits grinding without the preparatory 
roughing Operations, thus reducing ma- 
chine time and tool costs in this and many 


other applications. 


Improved Casting Surfaces 
The improved casting surfaces and close 
tolerances of a shell casting often elimi- 
nate machining on non functional areas. 


Such is the case with the trigger housing 


of an automatic rifle, shown at lower 
| cast of Armasteel. 

ing necessary on the forged 

sly eliminated and only 


vy machined. 


For further information about the shell 
casting process and how it may improve 
or effect economies in your product, write 
for descriptive literature ... or request 
personal help from our experienced 


engineers, without obligation. 





ye 


Combination Camshaft and Sprocket 


Trigger Housing 


CENTRAL FOUNDRY DIVI 


GENERAL MOTORS CORPORATION . SAGINAW, MICHIGAN . 
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CLARK CONTROL 


. 
. 


This new line of CLARK Type “PM” magnetic relays introduces a revolutionary 
new concept in relay design: SECTIONAL POLE CONSTRUCTION. Sectional Pole 
Construction permits the addition of many advantages not found in any other 
10-ampere relay. An outstanding feature is maximum utility of panel space. 


e COMPLETE LINE=2 TO 12 POLES 


New CLARK Type “PM” Relays feature the most complete range of models, sizes 
and combinations available in one integrated line. There are specific models to 
meet virtually all demands of Industry for 10-ampere relays as determined by 
an extensive study of relay usage. Type “PM” relays are further designed to meet 
practically every installation condition, panel arrangement or space requirement. 
Mounting dimensions are universally standard and design uses a minimum 
number of parts with maximum interchangeability. 


e SECTIONAL POLE CONSTRUCTION 
MEANS HEAVY-DUTY RELAY IN SMALL SPACE 


Each pole is an integral unit that can be 
removed, installed or replaced from the front 
without disturbing other poles (See illustra- 
tion). Individual poles are contained in sepa- 
rate melamine housings, forming individual 
arcing chambers for each set of contacts. A 
short circuit is confined to one pole and will 
not destroy the whole relay. The top of the 
pole is protected by a melamine cover—molded 
in one piece with the side—preventing failure 
from dust and dirt, and serving as a space- 
saving wiring shelf. 


e ALL WIRING AND MAINTENANCE 
=-FROM THE FRONT 





All terminals and pole-mounting screws are on the front where they are easiest 
to get at. Only two wires and one mounting screw to remove when replacing a 
pole. Contacts can be inspected from the front. They can be quickly and easily 
converted from normally open to normally closed and vice versa. Coil-changing 
or magnet replacement can be done from the front without removing the relay 
from the panel. Only 7g inches clearance required below relay for coil replacement. 


e PRE-ASSEMBLED POLE AND MAGNET KITS 
= AVAILABLE FOR QUICK MAINTENANCE 


Extra pole assemblies for all models are available in packaged kits—either 
normally open or normally closed—a big time saver for maintenance men. Clearly 
labelled packaged coils and complete magnet assemblies are also available 
in kit form. 





SEE THIS NEW RELAY at The Clark exhibit, PRODUCTION ENGINEERING SHOW, Booth 840, Navy Pier, Chicago 


ELAY 


10 STANDARD RELAYS 
FROM 6 BASIC MODELS 


Catalog No. 5U4 


Standard 4-pole relay. 
With one or two poles 
removed, this model 
becomes the stondord 
3 or 2-pole relay 
respectively 


Catalog No. 5U6 


Standord 6-pole relay. 
Poles are interchange- 
able with 4-pole relay. 
Mounting dimensions 
ere the same —lining 
vp perfectly when 
mounted side-by-side 
with 5U4, 


Catalog No. 5U8 
Standard 8-pole oy | 


made by mounting 
poles beside magnet 
on 5U6. This is the 
first 8-pole relay avail- 
oble with single deck 
wiring. 


Catalog No. 5UK8 


Alternate 8-pole relay 
with double-deck con- 
struction—designed to 
fit perfectly when 
mounted side-by-side 
with 10 and 12 pole 
relays and NEMA 
standard size ! starters. 


Catalog No. 5U12 


Compost double-deck 
relay for 12-poles. 
Mounting dimensions 
identical with NEMA 
standard size | starters. 
With 2 poles removed, 
this becomes the stand- 
erd 10-pole relay. 


Catalog No. 5UK2 


Alternate 2-pole relay 
designed to meet 
small or unusual space 
requirements. Less 
than 3 inches overall 
height. 


September 6-16, 1955 Write for 8-page illustrated bulletin 
giving complete information about this 
revolutionary new CLARK “PM” RELAY line. 


The CLARK © CONTROLLER Compared 


Engineered Electrical Control J | U 1146 East 152nd Street Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS, LIMITED @ MAIN OFFICES AND PLANT, TORONTO 





1] GRAPHITAR BUSHINGS 


in VIKING | 


(CARBON-GRAPHITE) 


One of the features that accounts for the popularity 
of these two Viking rotary pumps is the fact that 
they require no outside lubrication of any kind. 
GRAPHITAR bushings make this possible. The only 
lubrication needed by the GRAPHITAR bushings is 
the liquid being pumped, (even LP-Gas). GRAPHI- 
TAR is compounded from carbon-graphite powders 
compacted under heavy pressure and furnaced at 
temperatures approaching 4500°F. Because of their 
composition and method of manufacture, GRAPHITAR 
parts are chemically inert (will withstand highly 
corrosive acids), will not warp and are extremely 
long-wearing. GRAPHITAR combines strength with 
lightness, and is virtually unaffected by high speeds 
or pressures or temperatures. It can be formed in 
relatively complex shapes and ground to tolerances 
as fine as .0005”. In short, a really versatile engineer- 


ing material. Write for our illustrated catalog. 





OUR 101ST YEAR 


THE UNITED STATES 


yee 
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NEED NO LUBRICATION 


ROTARY PUMPS 


This GRAPHITAR bushed pump is classified 
as a general purpose pump. It is suitable 
for pressures up to 50 pounds on non-lubri- 
cating liquids and 100 pounds on lubricating 
liquids. Made by the Viking Pump Com- 
pany of Cedar Falls, Iowa. 


The unusual properties of GRAPHITAR suit it well for use as bearing and mechanical 


seal in this Viking heavy-duty pump capable of handling 100 pounds pressure on non- 
lubricating liquids and 200 pounds on lubricating liquids. 


RAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Have you a similar use for this 
1-piece fastener? 


It’s a Blind Rivet 


...Or a removable fastener. It locks and unlocks 
with a 90° clockwise rotation. No mating parts 


such as nuts or receptacles are required, 


It's a Shelf Support 
... For ranges or refrigerators—in plastic and metal. 
Leading appliance makers have achieved 


substantial installation savings through its use. 


Both in metal 


It’s a Cabinet Door Sirike 
... Simple to install; eliminates welding and 
cuts assembly cost. Any head can be designed with- 


out affecting fastening principle. 


It’s a Lifter Knob or Dashboard Plug 


... Plastic Spring-Lock heads are inolded around steel 
inserts, giving strength at point of load or impact. 


Any shape head can be molded in any color. 


What's Your Application? QUICK-LOCK 


. 
IMMMONS | 222° 
...Tell us how you can use Spring-Lock ROTO-LOCK 


LINK-LOCK 
DUAL-LOCK 


Fasteners in your products. We'll be 





glad to work out the details with you. 


JUST ouT', 
Sou NEW 36-PAGE CATALOG WITH APPLICATIONS 


Cesta ieee leet ite | 





Canwewn F mee oo 
SIMMONS FASTENER CORPORATION 
175' NORTH BROADWAY, ALBANY 1, N. Y. 
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~ PRODUCT SALEABILITY 


S A BASIC REQUIREMENT 
OF SUCCESSFUL DESIGN 


Resistance welding helps you improve your product design 


STRENGTH 

Resistance welds are stronger than 
either of the metals welded together. 
After 10 years of exhaustive tests no other 
joint survived, practically all automobile 
manufacturers have adopted resistance 
we'ed wheels. The wheels are made with 
8 spot welds instead of the 12 conven- 
tional rivets . . . using Sciaky equipment. 


es 


LEAKPROOF 


With resistance welding there is no hole 

. thus it is leakproof. Actually, resist- 
ance welding is commonly used to make 
gastight seamis. However, riveted assem- 
bly is inherently subject to leakage. Not 
only costly to make leakproof, it is some- 
times even impractical. 


RESISTANCE TO CORROSION 
Resistance welding leaves no exposed 
metals to corrode, because the weld is 
gn ie metals. There are no holes and 
the joint is tight. However, tight fit-up 
cannot aly-ays be maintained for riveted 
joints or rivet heads. The result is pene- 
tration of atmospheric moisture and cor- 
rosion. 


mH a Ft be 


REDUCTION OF WEIGHT 

Nothing is added to make a resistance 
weld—no rod, flux, rivets, etc., are 
needed. The parent metals themselves are 
fused together. Resistance welding a prod- 
uct provides a considerable savings in 
weight compared to riveting, or other 
forms of welding. 


LACK OF DISTORTION 


Properly applied, resistance welding 
practically eliminates warpage and distor- 
tion. Thus, costly jigs and fixtures to re- 
duce distortion are not necessary on 
products designed for resistance welding. 
However, fusion welding produces con- 
siderable distortion and does require the 
extra expense of related fixturing. 


\i 


‘ 


ws Ss Fe . MASS Jigs ameRica ? 


\ 


= 
Sie 


IMPROVED APPEARANCE 


Resistance welded spots can be made 
practically invisible. They need not mar 
exterior surfaces as do other forms of 
welding or riveting. Surfaces requiring 
smooth finish and attractive appearance 
are best designed for fastening with re- 
sistance welding. 


Specify Sciaky Patented Three-Phase Resistance Welding 
for the Advantages of Economy and Consistent Weld Quality 


Pioneered, invented, and patented by Sciaky, 


the three-ph ase pri neiple of welder 


operation allows a balanced current to be drawn from all three phases of the power supply 


The result is the lower operating cost of 
installation costs of smaller switch gear and smalle: 


. “Pt 


reduced powel demand the 


distribution lines and the con- 


sistency of suitable weld quality under high production conditions. For detailed explana- 


tion of these and other impressive advantages of Scia 


write for Bulletin 332. 


issues of 


Detailed examples of Sciaky resistance welding 
“Resistance Welding at Work.” Read 


ky patented Three-Phas« operation 


] ; . | 
g applications are avaliable 


how other companies large 


have improved their product and lowered fabricating costs Si nd your nan 


on company letterhead for these 


impressive cates of Sciaky’s basic thi: 


designed to do more useful work at lower operating costs with maximum 


Largest Manufacturers of Electric 
Resistance Welding Machines in the World 





SS cianky. 





Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 





DC needle bearings give high-capacity 


performance in minimum space 


Unique construction— accurately 
drawn, surface-hardened shell re- 
tains rollers and serves as outer 
raceway. 


Full complement of smal! diameter 
rollers—precision-ground and 
through-hardened—assures top 
capacity by distributing load over 
large number of contacts. 


Turned-in lips of the case-hardened 
outer shell keep dirt and grit out, 
lubricants in—while retaining trun- 
nion ends of rollers. All wear sur- 
faces of outer race are case-hardened. 


No inner race required on surface- 
hardened shafts—reduces space re- 
quirements, lowers unit costs. 


Simple assembly—arbor press 
seats bearing in round housing bore. 
No collars, shoulders or retaining 
rings needed. 


Closed end type DC Needle Bear- 
ings are available for stub shaft 
applications. The closed end pro- 
vides a perfect seal at no extra cost. 





Needle Bearings are made in a Precision Series for most 
applications and an Extra Precision Series where low radial 
play and minimum eccentricity are required. Easy lubri- 
cation through optional hole in shell or through hole in 
shaft assures long service life. Bearings can be pre-packed 
with suitable grease for those applications requiring grease 
lubrication. 

See our new Needle Bearing | 
Product Design File or write dire 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District offices and distributors in principal cities of United States and Canada 


TORRINGTON ///7/; BEARINGS 


Needle e Spherical Roller eo Tapered Roller 





Cylindrical Roller e Ball e Needle Rollers 
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These 54 COMPANIES Use 


WATIIT Te he: 


on Machines They are Exhibiting | 
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Single Stage Balanced 
Vane Type Pump . . . the 
most widely used of all 
pumps in oil hydraulic 


ICKER$ HYDRAULICS PREDOMINATES 
‘on Modern Machine Tools 


The large number of Vickers-equipped machine 
tools that you will see in the Show is no accident. 
It is due to wide recognition of the many advan- 
tages of Vickers Oil Hydraulics. Some :mportant 


reasons behind this preference for Vickers are 
mentioned here. There are many more . . . the 
nearest Vickers Application Engineer will be glad 
to discuss them with you. 


LONG-ESTABLISHED QUALITY 


Vickers leadership in quality is the summation of many 
things. Important among these is the program of continuous 
research that has been maintained through the years and 
has resulted in a long and impressive list of pioneering 
Hydrostatic 


developments. Representative of these are: 


Relief Valve . . . Balanced Vane Type Pump Flow 


Control Compensator . . . Axial Piston Pump and Motor 
These, and many other developments by Vickers during 
more than three decades, have contributed substantially to 


the advancement of hydraulics for machine tools 


FACTORY-TRAINED 
APPLICATION ENGINEERS 


Thoroughly trained in all phases of oil hydraulics at Vickers 
plants, this large group of salaried men is exceptionally 
They 


command the wealth of Vickers Hydraulics resources to 


well qualified to help make hydraulics more useful 


perform many services . . . from complete circuit design to 


helping get the ‘bugs’ out of a prototype machine 


DARD WickERS UNITS CAN BE COMBINED TO 
PROVIDE EVERY HYDRAULIC POWER and CONTROL FUNCTION. 


Two-Pressure Pump 
automatically delivers 
larger volume at low 
pressure and smaller 


Variable Delivery Axial 
Piston Type Pump has 
low inertia forces, higher 


Balanced Piston Type 
Relief Valve more ac- 
curately controls system 


Power Unit is a compact 
self-contained power 
source that frequently re- 


““Hydrocushion” 
Pressure Control Valve 
for control of unloading 





Type 


service 





volume at high pressure. 


rotative speeds and very 
bigh efficiency. 








sults in design simplifica- 
tion and cost savings. 





operating pressure and 
protects against overload. 





and sequence of oil flow 
in hydraulic system 


; 





Vv ICKERS HYDRAULICS PREDOMINATES | 
on Modern Machine Tools 


FACTORY-TRAINED 
FIELD SERVICE SPECIALISTS 





Vickers equipment is designed and built to hold service 





requirements to an irreducible minimum. But no machinery 
built by man escapes service completely. When Vickers 
equipment requires service, it is handled by fuil-time Field 
Service Specialists working out of Vickers offices from 
coast to coast. These men, carefully trained in Vickers 
plants, are thoroughly competent to adjust and maintain 
all Vickers equipment .. . and qualified to instruct customers’ 
service organizations in improving their own hydraulic 


maintenance practices 


UNDIVIDED RESPONSIBILITY 


Many machine builders prefer to use Vickers hydraulic 
equipment exclusively because it gives them the advantage 
of undivided Vickers responsibility. Since 1921, Vickers has 
accumulated a great store of specialized knowledge in 
hydraulics . . . has developed the extensive line of equip- 
ment needed to take undivided responsibility. With Vickers 
equipment throughout, there is no risk of incompatibility of 


hydraulic components . . . optimum operation is assured. 


For further information, ask for new Catalog 500IA. 


" Adjustable Flow Control Traverse and Feed Cycle Solenoid Controlled Pilot Deceleration Valve Vane Type Hydraulic “Compact’’ Hydraulic 


} Valve that eliminates 
_ jumping and speed varia- 
ition because of load 
_ change. 





Control Panel provides 
any sequence of rapid 
advance, adjustable feed, 
dwell and rapid return. 





Operated 4-Way Valve 
for controlling direction 
of oi flow remotely and 
electrically. 





smoothly diminishes (or 
increases) oil flow as cam 
mechanism depresses the 
valve plunger. 





Motor has hydraulic bal- 
ance, high efficiency and 
exclusive “rocking-beam”’ 
construction. 





(Oil) Cylinder has piston 
rings of improved cup 
seals and is available in 
5 standard mountings. 








‘AMERICAN: 





| HYDRAULICS 


qa are Exhibiting 
» MACHINE TOOL SHOW 








imeoaretates 





is INCORPORATED. 


DIVISION OF speRRY RAND CORPORATION 


DETROIT 32, MICH. 


GRINCERS and LAPPERS 


Application Engineering Offices: 
snana ¢ @ CHICAGO AREA k 


* AREA (Media) © PITTSBURGH ) ROCHESTER 
OCKFORD « SAN FRANCISCO AREA (Berkeley) «SEATTLE — 
TULSA @ WASHINGTON e WORCESTER 
IN CANADA: Mmeaaes 66 Cneds ltd., Toronto: 
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Industrial Monkey Gets a “Lift” 
from 


SHELBY SEAMLESS TUBING 


The versatile Industrial Monkey* 
is ideal for all types of high work 
operations including tree-trimming, 
line work, street light servicing, paint- 
ing, shipyard work, airplane servicing, 
and fire fighting. 

The basic Industrial Monkey unit 
consists of a hydraulically-operated 
telescoping boom with a self-leveling 
work platform. The boom, mounted 
on a base, swings in a 270 degree arc 
and operates from the horizontal to 
vertical at a working height of 50 
feet. All movements are electrically 
controlled, either from the work plat- 
form or from dual controls in the truck 
upon which the unit is mounted. 


*Manufacturer’s name on request 


The agile swinging boom is com 
prised of an inner and outer member 

both of Shelby Seamless Mechanical 
Tubing. Shelby Seamless is just the 
ticket for applications like this, for it 
offers the high strength, uniformity, 
dimensional accuracy, and depend 
ability that only seamless can give 
It is available in a complete range of 
diameters, wall thicknesses, and steel 
analyses to meet exacting require 
ments. 

If you feel you’d like further in 
formation on applying Shelby Seam 
less Mechanical Tubing to your prod 
uct, our engineers are at your disposal 
Contact them at any time 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


C} Shelby Seamless Mechanical Tubing 


SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United Stotes Steel. Consult your 
local newspaper for time and station. 


‘j All Shelby Seamless Tubing is pierced from solid billets of uni 


ee - 
Qu 
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form steel. This is the one manufacturing method that assures 
absolute uniform wall strength 
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Throttle Control... 


Lannenevesanenanasaawaneade 





When the new improved Hyster Turret 
Truck was introduced, some of the improve- 


ments included simplification and strength- 


ening of the throttle control mechanism. 


More durability, longer life, and trouble-free service were 
accomplished through the wider use of Heim Unibal Bear- 


ings — often referred to as spherical self-aligning bearings. 


THE SINGLE 
BALL CORRECTS 
MISALIGNMENT 
IN EVERY 
DIRECTION. 








Heim Unibal Spherical Bearings and Rod Ends are the solution to most 
problems of transmitting motion at varying angles. Rod Ends are avail- 
able in a complete range of bore and thread sizes in both male and 
female types. 


Vhrile fer Comfplele €alalog and a free sample of Wnital, 


THE HEIM COMPANY 


rRES TEU CRD, CWaREtCTIC eT 
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Another fcr hodact .. nade bel 
(at Cpwer, Cost, too) 





Street-light socket 
with intricate angular 
cut-offs, molded of 
G-E mycalex 


Threaded bra 
inserts moided 
right in for 


easy assembly 


NOW YOU CAN SPECIFY G-E MYCALEX for extremely intricate parts! 
This street-light socket, for example, shows how General Electric’s 
Plastics Department molds this high-dielectric insulating material into truly 
complex shapes. Note the angular cut-offs—how inserts are molded right in! 
Using G-E mycalex rather than more costly conventional materials, the 
customer was able to obtain this part at a considerable reduction in cost. 
Additional savings were also made possible through the molded-in 
inserts and closer tolerances for faster assembly! 


Have you a product which could be made better—with G-E mycalex parts? 
Let G-E plastics engineers show you how to get the benefits of G-E mycalex 
properties and cut costs at the same time! 


Write: Plastics Department, General Electric Company, Pittsfield, Mass. 
Plants at Decatur, Illinois—Taunton, Massachusetts 550-4B 


Progress /s Our Most Important Product 


GENERAL €@ ELECTRIC 
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SMOOTH CONVEYING AND LONG LIFE were required in this 
conveyor carrying auto headlights through an oven. The 
CHAIN Belt Man had the right answer. ..Rex® Double Pitch 
Roller Chains with carrier rollers. ..low in cost but high in 
service .. . saves space and power costs. 


TOUGH SERVICE such as the crawler drive on a power shovel 
is a natural for Rex Chabelco Steel Chains. These rugged 
chains with their built-in clearances between working parts 
operate effectively} in conditions of dust, dirt and heavy 
shock loads .. . assures more years of service. 





CUTTING COST, SPACE AND WEIGHT resulted from the appli- 
cation of Rex Roller Chain on this bean separator by the 
CHAIN Belt Man. From a single power source, the chains 
drive a number of shafts insuring accurate timing, eliminating 
heavy gear trains and shafting. 


FOUR TIMES THE SERVICE resulted from the Chain Belt Man’s 
chain recommendation on this bucket elevator. Rex Z-Metal 
Chains are going strong after 4 years’ service in abrasive 
operating conditions. Ordinary cast chain used previously 
gave only one year service. 


You Can Profit By Their Chain Experience 


If you have a design problem involving chain drives or 
conveyors, why not profit by the experience of others? 
Consult your CHAIN Belt Field Sales Engineer. In case 
after case this experienced chain application engineer 
has solved problems of reducing costs . . . improving 
performance. ..saving space. 

Your CHAIN Belt Man has a complete line of chains 
to choose from...can select and apply the one best 


AT YOUR SERVICE 
to help you with chain drive 
and conveying applications 
YOUR CHAIN Belt Man 


choice for your needs. He knows no limitations in his 
selections. ..no handicaps of a limited line. He studies 
the operating conditions. ..the loads, speeds, mechan- 
ical requirements and your needs. And, then he arrives 
at the right answer. 

Why not put his experience to work for you? Call 
your CHAIN Belt Man or write CHAIN Belt Company, 
4715 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAIRS! BELT COMPANY 


District Sales Offices in all principal cities 
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Time-torque curve of typical cork facing con- 
tinvously immersed for one week in Type ‘A’ 
transmission oil at 275° F. 
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Time-torque curve of same cork facing con- 
tinvously immersed for four weeks 
same conditions 


under 








CORK CLUTCH FACINGS: 


High torque capacity at up to 


300° F. ambient 


Many wet clutches faced with Armstrong resilient 
friction materials are run regularly at ambient temper- 
— 300 
commonly accepted textbook standard. In fact, flash 


atures in the 250 F. range, almost double the 
temperatures during engagement actually go much 
higher without damage to the facing. 

As the charts above indicate, a cork facing can main- 
tain its torque capacity even after weeks of constant 
exposure to hot oil. In this test, the torque was actually 
slightly higher at the end than at the beginning. 

Actually, the upper limits of ambient temperature 
at which a cork facing will operate cannot be estab- 
lished accurately since many factors are involved. 
However, where heat is a problem, cork facings can be 
obtained which will give good service at any tempera 


oil temperature 


ture which today’s transmission oils will withstand. 
This unusual performance stems from careful com 
pounding of cork friction materials, based on pains 
taking research on the varying demands of different 
transmissions. As a result, millions of automobiles now 
have Armstrong-made cork facings in their automatic 
transmissions, and experience has shown that these 
facings will run for the life of the car. 
For more information on cork-compound friction 
materials, send for a copy “2k, 2 eee 
of “Armstrong Resilient Fe ) 
Friction Materials.” Write to | 
Armstrong Cork Co., Indus- 
trial Division, 7209 Irvin St., 


Lancaster, Pennsylvania. 





(Armstrong FRICTION MATERIALS 


... used wherever performance counts 
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» Provide Permanent Cc A - i i 
Hermetic Sealing 


¢ Terminal Assembly 


Complies with MIL-T-27 END SEALS 
Requirements 


e Withstand Temperatures 
to 1400°F and Pressures HIGH TEMPERATURE HERMETIC SEALS FOR 


to 2000 P.S.I. METALLIC SHEATHED CABLES, HEATING 
ELEMENTS AND OTHER TUBULAR COMPONENTS 





The ADVAC metallizing process applied to Hi- 
Alumina Ceramic produces super rugged hermetic 
seals. These standard cable end seals operate over 
extreme excursions of temperature, humidity, shock 
and vibration. The metal portions provide the ulti- 
mate in corrosion resistance and are easily bonded 


to associated equipment by brazing at temperatures 
up to 850°C. 


For complete information on ADVAC End Seals or 
Seals for other applications, call or write today! 


+Be ee 
ff Terminal 
f i j Operating Current Torque 
THREAD “1H : t Ds TYPE Voltage” Rating Rating} 
} — = 

“YW @ 250-ES 
* « 320-ES 1-15/16 .148 10-32 1/4 5/32 1500 30A 20 


5/16 111/16 125 832 1/4 1/8 1000 20A. 15 
— 

330-&S 1/2 1-7/8 .148 10-32 1/4 5/32 1500 30A. 20. 
1 
1 
1 
1 


375-ES 

~ 450-ES 

" §00-ES 
625-Es 


2 17/8 148 10-32 1/4 3/16 7/16 2500 30A. 20 
2 2-1/8 203 %-28 3/8 1/4 11/16 2500 60A. 35 
4 ms wd 
2 


2-1/8 203 M%4-28 «3/8 1/4 11/16 2500 60A 35 


2-1/8 203 “%-28 3/8 5/16 11/16 2500 G60A. 35 





*40% R.H.— sea level — 60 cycles R.M.S. per MIL-T-27 Test Method. 
tRated maximum terminal rotational torque in inch Ibs. 


{N 
DIVISION OF UN ADVANCED VACUUM 


GENERAL CERAMICS PRODUCTS : INC 
CORPORATION 118 Liberty Street, Stamford, Connecticut—Telephone: Davis 4-2148 
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R/M Poly-V Drive 
PLUS R/M ENGINEERING SERVICE 


o-oo SOLVES DIFFICULT 
DRIVE DESIGN PROBLEMS 


Design engineers in many industries are discovering the outstanding 


design advantages of the R/M Poly-V Drive. . 


. and the service 


offered by the Raybestos-Manhattan engineers who developed this 


revolutionary and completely new concept of power transmission. 


Ideal for original equipment design applications, 


R/M’s Poly-V 


Drive combines the high V-groove grip of V-belts with the strength 


and simplicity of flat belts in a single endless belt drive. 


To help you solve difficult drive design problems with this exclusive, 


patented R/M development, Raybestos-Manhattan offers complete 


engineering data and service at no 
obligation. R/M engineers will 
gladly demonstrate advantages of 
R/M Poly-V Drive 
possible with ordinary 
drives. They 
personally 

staff . 


sign problems and make the proper 


never before 
V-belt 
are prepared to work 
with you and your 


to study your drive de- 


recommendations. 


Let R/M engineers show you why 
the R/M Poly-V Drive is proving 
the greatest advance in power 
transmission drive development 
since the multiple V-belt . . . for 
the improved design of both new 
Write to 
Raybestos-Manhattan, 


and existing equipment. 
Inc., 
Manhattan Rubber Division, 
Passaic, N. J. 


MANHATTAN 


RAYBESTOS- 


Fiat Belts 


(Belmont Co. installation photo 


R/M Poly-V in metal working 


®Poly-V is a registered Raybestos-Manhattan trade mark. 


Ma Bees 


SINGLE UNIT BELT 


NO MATCHING PROBLEMS The Poly-V 
Belt is a single unit across full width 
of the sheave 
greater dependability and longer serv 


ce because drive life is not limited to 


individual V-belt life. 


VYVVVVTY 


TWO CROSS SECTIONS 


s INSTEAO OF FIVE 


ONLY TWO BELT CROSS SECTIONS 
entire field of heavy duty power trans 
mission belt requirement is covered by 
two Poly-V Belt cross sections, instead 
of five multiple V-belt cross sections 

. simplifying drive inventories and 
increasing their interchangeability. 


RUBBER 


to give uniform pull, 


- The 


DIVISION — 


MANHATTAN, 


? 
wa 
CONSTANT PITCH DIAMETER 


CONSTANT PITCH DIAMETER Poly-\ 
Drive eliminates sinking of belt in 
sheave grooves ... maintains constant 
pitch diameter and speed ratio at all 
loads for smoother, cooler drive opera- 
tion . less wear on belt and sheave 


TVVTTTTTT 
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NARROWER SHEAVES 


GREATER POWER CAPACITY WITH NAR- 
ROWER SHEAVES Because Poly-V Belt 
has higher horsepowe! capacily pel 
inch of width, sheaves are narrowe! 

you get more power in the same 
space as multiple V-belt drives, or 
equal power in less space. 


Ru 


JERSEY 


INC. 


PASSAIC, MEW 


Lg Si Cy Yaetartes vex 


Roll Covering 


Tank Lining Abrasive w 


Other R/M products include: Industrial Rubber *« Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Fad 
Asbestos Textiles « at . Seaee Plastic, and weed Metal Products * Bowling Balls 
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The packings pictured above—R/M Universal 
Plastic Packings—are precisely engineered to the 
requirements of pumps and valve stems. Their 
performance under many different service condi- 
tions is uniformly outstanding. They can always 
be counted on to provide low friction and the 
resistance desired to materials handled, pressure 
and heat. The superlative ability of these packings 
to retain their lubrication is but one of the many 
secrets of their success—the lubricants are locked 
in so securely that even after wear sets in, the 
effectiveness of the bearing surface remains un- 
changed. R/M Universal Packings are particu- 
larly popular with maintenance men because they 
permit the practice of preventive rather than 
corrective maintenance. 

The complete R/M line includes packings and 


SPECIALISTS 


IN ASBESTOS, 


CALL ON R/M ENGINEERING SERVICE 


OUTSTANDING FCR PUMPS—R/M UNIVERSAL PACKINGS 


gasket sheets for use against air, gas, water, 
steam, oil, chemicals, solvents, food products and 
hydraulic fluids. R/M also makes a wide variety 
of ““TEFLON’’* products and an unusual number 
of asbestos textiles. If you have problems involv- 
ing any of these materials or products, feel free to 
call on R/M’s specialized engineering service. 


* DuPont's trade-mark for its tetrafluoroethylene resin 


For booklet shown, or other data, 
write, phone or wire: 
PACKING DIVISION 

Raybestos:- Manhattan, Inc 
Passaic, N.J. « Gregory 3-2000 
ASBESTOS TEXTILE DIVISION 
Raybestos-Manhattan, Inc. 
Manheim, Pa. « Manheim 5-2211 


RUBBER, 








SINTERED METAL, ENGINEERED PLASTICS 


Industria! and 
Automotive Hose 


eee | 
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FOR HELP IN SOLVING YOUR PROBLEMS 


MOLDED PARTS—Rubbere Silicones Nylon FRICTION MATERIALS 


Unlike other manufacturers, R/M works with ai// kinds of 


or nylon are custom-engineered and mass produced by R/M friction materials, from asbestos to sintered metals. This 
for long, trouble-free performance under all conditions of means that when you consult an R/M engineer you can be 
use. R/M engineers, backed with over 60 years’ molding ex- sure of completely unbiased advice on which materials are 
perience, help you determine the right design and material best for your application. 
for your application . . . to meet new requirements or to Raybestos-Manhattan has been the world’s largest maker 
overcome troublesome conditions caused by parts now in of friction materials for over 50 years. Whatever your brake 
use. You get the same dependable engineering help also in or clutch requirements, count on R/M experience, and R/M 
cut and extruded parts made to your special order. R/M’s 
‘Exclusive Features” book describes other R/M products 
. rubber hose, conveyor and transmission belts, V-beits. 
Let R/M specialists work with you. 


Molded parts of natural or oil-proof synthetic rubber, silicone 


manufacturing and testing facilities, for a friction material 
exactly suited to your needs, 


Write for your copy of 
, R/M Bulletin No. 500. 
For booklet shown, or other data, It’s loaded with practical design 
write, phone or wire: and engineering data on all Ri/M 
MANHATTAN RUBBER DIVISION friction materiais. 
Raybestos-Manhattan, Inc. EQUIPMENT SALES DIVISION 
Passaic, N.J. Raybestos-Manhattan, In« 
J 6010 Northwest Highway 
Gregory 3-2000 Chicago 31, Ili 
ROdney 3-2400 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J.« Bridgeport, Conn. eManheim,Pa e No. Charleston, S.C. ¢Crawfordsville,ind. «Neenah, Wis.« Peterborough , Ontario, Canada 


Le) 


Rubber Lined and Sintered Metal Tefion Tape, Packings, Engineered Moided 
Covered Equipment —_ Friction Elements Sheets, Rods, Tubes Rubber and Plastics 
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TUBULAR SECTIONS 


TEES AND ANGLES 


TRACK SECTIONS 


CHANNEL SECTIONS 


HAT SECTIONS 


SPECIAL SECTIONS 


Each of these Shapes saved time and money 
for some manufacturer 


Each one of the Bethlehem Cold- 
Formed Shapes we show here has 
saved some manufacturer both shop 
time and money. The sections shown 
were chosen from many hundreds 
to give you an idea of the range 
and versatility of Bethlehem Cold- 
Formed Shapes. There is almost no 
limit to their application in a wide 
variety of industries, including 
agriculture, transportation, manu- 
facturing of all types, and materials- 
handling. 

Bethlehem Cold-Formed Shapes 
save time because they are made to 
the customer’s dimensions, to fit a 


BETHLEHEM STEEL 
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particular job, with no need for cut- 
ting, bending or punching. Sections 
made from cold-rolled, or pickled 
and oiled steel are free from scale, 
ready for painting or welding 
without further preparation. 

Bethlehem Cold-Formed Shapes 
save money because in many cases a 
lighter section can be used in place of 
heavier, hot-rolled material. T here’s 
no need to maintain large plant 
inventories, for Bethlehem will make 
and ship Cold-Formed sections as 
they are needed. No problem of scrap 
disposal, either. 

Chances are that one of the shapes 


you see here—or a modification of 
it—could be adapted to your own 
product. Our engineers will be glad 
to study your needs and give you 
suggestions. We make a full range of 
shapes, in any gage from 5 to 24, of 
sheet, strip or plate steel, in almost 
any length. Your inquiry addressed 
to the nearest Bethlehem sales office 
will receive prompt attention. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem productsare sold by 


Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 
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improved. 


fiber gasket 


won’t shrink, costs less, reduces fabricating time 


\ manufacturer was using four strips of gasket 
material which he butted together to seal the oil 
tanks and covers of force feed lubricators. 

But the material was fragile, often had “lace” o1 
pinholes, and was subject to shrinkage, Also, the 
strips had to be cut from sheet material . . . and this 
didn't produce pieces long enough to fit the largest 
tanks without splicing. 

Problems were ended and costs lowered, however, 
by using Armstrong CN-705 Accopac® in ribbon 
form. This fiber gasket material is made by a beater 
saturation process that locks the fiber and cork in a 
latex binder. The lubricator manufacturer found it 
to be a uniformly strong and flexible material, free 
of porosity, Accopac did not shrink or leak. 

Gasket fabrication was simplified, too. An operator 


simply cut the Accopac ribbon to length 

it into place, and punched the bolt holes 
Perhaps Accopac in sheets, rolls ribbon 

cut parts can solve your gasket problem, tox 


today tor samples for your own ¢ 


FREE 24-PAGE GASKET MANUAL— 
Look for “Armstrong Gasket Ma 
terials” in Sweet's produc t design 
file .. . or write for your own copy 
to Armstrong Cork Company, In 
dustrial Division, 7009 Irvin Street 
Lancaster, Pennsylvania. And be 
sure to specify Armstrong Gasket 
Materials when you order from 
your gasket cutter. 








Armstrong Accopac 


. . . used wherever performance counts 
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AVAIL YOURSELF OF THE SKILL, ENGINEERING ADVICE, SPECIAL COMPOUNDS 

AND PRECISION MOLDING OF UNITED STATES RUBBER COMPANY. 

* A maker of milking inflations picked “U.S. molded rubber—because of its flexing characteristics 
(up to 400 hours in a flexing cycle test—where normal requirement is a 100 hour test.) 


* A utility company selected “U.S.’’ molded rubber cable joints because “U.S. could fabricate an 
entirely uniform wall thickness in an extremely complex design. The high dielectric resistant compound 
provides top safety. 


* A lawn mower manufacturer cut labor time of treading from 7 minutes to 49 seconds—just by speci- 
fying “’U. S.” molded-drive roller rubbers. 
These are only a few of the hundreds of appli- 
cations wherein U.S. Rubber’s molded rubber 


“U.S.” experts in tackling any molded rubber 
goods problem quickly—and from every 





works wonders. In the hands of “U.S.” tech- 
nicians, molded rubber becomes a basic 
material that will do jobs no other material 
can do. “U.S.” research stockpiles, nation- 
wide facilities and laboratories are joined with 


angle. Let “U.S.” show you what it can do 
with molded rubber. 

Get in touch with United States Rubber 
Company’s Molding and Extrusions Depart- 
ment through address below. 


“U.S.” Research perfects it...“U.S.” Production builds it ...U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products + Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings + Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives * Roll Coverings « Mats and Matting 
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From the collection of Lewis Winant, New Jersey Arms Collectors 
Club. Maker: Johann Kuchenreuter, Regensburg, Germany, 1740- 
1757. An 11-by-14 inch print of this illustration with bearings and 
lettering omitted is available on request on company letterhead 


In today’s business dealings (as in yesterday’s ‘affairs of honor’’) both parties 
are protected by an intangible factor known as INTEGRITY—a figurative 
handsake between producer and consumer. Today, this point of honor as- 
sures you that the product you buy is exactly as represented. When you write 
COMPO Oil-Retaining Porous Bronze Bearings into your specifications you 
find that it is a point of honor with Bound Brook, as a reliable manufacturer, 


to provide you with the best powder metallurgy bearings that can be produced. 


BOUND BROOK 


BOUND BROOK OIL-LESS\ BEARING .CO., EST. 1883, BOUND BROOK, N. J 


| Voie sin 
POWDER METALLURGY BEARINGS + PARTS 





| Quick-Opening Fasteners: 
Screw Type or 1/4 Turn? 


Know the features of each before you specify. 


M. R. TUOZZO 


The selection of a quick-operating door 
ives a choi e be- 
two the quick- 
screw fastener and the Y, turn 
ner. Both are relatively inexpen- 
Each has advantages that make it 
logical choice for certain ap'plica- 


Nerv HSHdaliy INI 


l isic dé ens, 


tions. 

THE SCREW FASTENER is a rugged, 
square threaded screw assembly engag- 
ing in a special heavy stamped nut. The 
nut is clipped, riveted, or welded to the 
door frame. A special washer behind 
the thread captivates the screw in an 
oversize hole in the door. 

Because of its exceptional “float,” it is 


installed without precision measure- 


ments and will always line up with 
ease. Where a variation in material 
thickness may occur or a gasket must 
be compressed, the screw fastener is 
preferred, since a single grip length 
can be used throughout. Under most 
conditions it will completely disengag: 
in two to four turns. It offers excellent 
resistance to vibration and forms a solid 
joint with no “give.” 

The screw fastener can be backed all 
the way out of the door frame without 
moving the door. If required, it can 
be installed so as to jack the door open 
as it is unscrewed. 

THE QUARTER-TURN FASTENER 
is usually selected for application on 
aircraft (under Army-Navy-Air Force 
specification MIL-F-5591A) where in- 


stantaneous removal of fastened parts 
is required. As the name implies, it is 
quickly locked or unlocked by a frac- 
tional turn. 

Its strength characteristics also are very 
high when the stud is formed from 
a single piece and no thin springs, 
wires, Or Cross pins exist in the assem- 
bly. The stud ts retained in the door 
panel by a metal grommet, and en- 
gages in a full floating spring-loaded 
receptacle, riveted or welded to the 
door frame. 

Where the thickness of door and frame 
are fairly constant through an entire 
production run, the quarter-turn fas- 
tener is a wise choice. Its design affords 
maximum speed in fastening, and 
excellent vibration resistance. 


COMPARISON OF STANDARD QUICK-OPENING FASTENERS 





rag 


SOUTHCO SCREW FASTENER 





will 
Compress 
Gasket as 
Tightly as 
Required 


|| Washer =) > (1. =" Can Be Used to 


= Back Off Door Panel 





Spring 
Fastener Loading 
Locked Holds 
with a Panels 
Quarter-Turn ! in 


Compression 


Fastener 

in Position 

Ready for 

| Locking 
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SOUTHCO Division, South Chester Corporation, 236 Industrial Hwy., Lester, Pa. 
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GM STEEL TUBING BY ROCHESTER PRODUCTS, DIVISION OF GENERAL MOTORS, ROCHESTER, N.Y. 
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Are You Aware of the Exciting Opportunities 
for Product Improvement that Exist Now ? 


Today, industry is forging ahead in the development of 
products little dreamed of only a few short years ago. 


Instrumentation . . . miniaturization . . . more auto- 
matic production... all are demanding parts and 
components with new operating advantages. And High 
Nickel Alloys are playing an important part in meeting 
the needs. Are you aware of the opportunities High 
Nickel Alloys offer? For example, do you know 
you can... 


...Design smaller, lighter weight units through 
the use of “extremely sensitive” alloys that 
respond to very weak electrical currents? 


... Assure precision product performance with 
the help of an alloy that exhibits infinitesimal size 
change through temperature ranges up to 400°F? 


... Compensate a given magnetic field for tem- 
perature changes to insure consistently accurate 
product performance? 


And the list goes on... an exciting list of properties 
that can lead to rewarding fields of new and im- 
proved products! 


Getting High Nickel Alloys to do special jobs for you 
... making them behave in the way you want them to 
behave .. . is an opportunity we welcome. By making a 
team of your engineering experience and Carpenter’s 
ability to produce closely controlled High Nickel Alloys 
with predetermined behavior, you often take an imme- 
diate step to product improvement. To help you in this 
job, Carpenter manufactures an unusually complete 
line of High Nickel Alloys ... Temperature Compen- 
sator, Low Expansion, High Permeability and Glass 
Sealing Alloys. These are available in the largest variety 
of forms including strip, wire, bars, tubing, forging 
billets, etc. Ask for detailed engineering and application 
information. A note on your company letterhead is all 
that’s necessary, 











Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuing Research 
THE CARPENTER STEEL COMPANY, 117 W. Bern St., Reading, Penna. 


Export Department: The Carpenter Steel Co., Port Washington, N .Y. 


CARSTEELCO 
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Waldes Truarc Retaining Rings Eliminate Machining — 
i Provide Stronger Assembly, Greater Accuracy 


Knob Sub Assembly 


Truarc Beveled Ring 

(Series 5002) couples the 

knob to the knob shank 

It eliminates two tapped holes 

and two screws, provides stronger assembly and greater 
accuracy. Beveled ring takes up end play rigidly 


The American Hardware Corp., New Britain, Conn., 
uses 4 different types of Waldes Truarc Retaining 
Rings in the original design of these famous Corbin 
and Russwin Heavy Duty Cylindrical Locks. Truarc 
rings improve product performance, eliminate 
rejects, and cut labor costs. 


Cylinder Sub Assembly 


Spindle sub assembly “A” has 

two Waldes Truarc crescent 

rings (Series 5103) used as 

locating flanges for rollback. 

This saves labor and maintenance, 
improves performance and accuracy, 
eliminates rejects. Spindle sub 
assembly “B” uses one crescent ring 
Qs a spring retainer and as a 
locating shoulder for washer. 


Knob unlocking mechanism 

uses one Truarc E-ring 

(Series 5133) as a spring 

retainer and one inverted ring 

(Series 5108) for retaining the cylinder plug 
Rings are re-usable in the event of dis- 

assembly for maintenance. Rejects are eliminated 


Whatever you make, there’s a Waldes Truarc Retain- 
ing Ring designed to improve your product...to save 
you material, machining and labor costs. They’re quick 
and easy to assemble and disassemble, and they do a 
better job of holding parts together. Truarc rings are 
precision engineered and precision made, quality con- 


different sizes within a type...5 metal specifications 
and 1 4different finishes. Truarc rings are available from 
90 stocking points throughout the U.S.A. and Canada. 
More than 30 engineering-minded factory represent- 
atives and 700 field men are available to you on call. 
Send us your blueprints today...let our Truarc engi- 


trolled from raw material to finished ring. 
36 functionally different types...as many as 97 


neers help you solve design, assembly and production 
problems... without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


Waldes Kohinoor, inc., 47-16 Austel Place, L. 1. C.1, N.Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


Send for new catalog supplement 


» Hane 


C RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546.616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries 


Name 

Title 

Company 
Business Address 


Zone...... State 
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MICRO SWITCH Precision Switches 
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New “LS” Series meets need 


for compact, precise, 
long-life, 2-circuit switches 





RATING NEAD MOUNTS IN ANY OF FOUR POSITIONS 
t fh Ora « Pwice HARDENED STEEL ROLLER 
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The new MICRO SWITCH ‘‘1L$1”’ Switch is a small 
two-circuit limit switch. Its sealed construction, 
reliability, long life and features of adjustability 
suit it to all types of industrial applications. 

Also available is the MICRO SWITCH “‘7L$1”’ Switch. 5 
This is a flush-mounted design which may be reces- “! 
sed into a cavity in the machine. Operating charac- |, 
teristics of both switches are identical. me 


Mle. 


N.C.2 





Contact arrangement of the basic switching unit is two- 
circuit, double-break. The electrical rating is: 10 amperes, 120, 
240 or 480 volts a-c; 14 H.P., 115 volts a-c; 1 H.P., 230 volts a-c. 
Pilot duty rating is: 600 volts a-c, max.; .2 amperes, 115 volts 
d-c; .1 ampere, 230 volts d-c; .04 amperes, 550 volts d-c. 











Cover plate with "7LS1" 
switch for mounting into 
recess in machine. 





of Precision Limit Switches 





O-RING SEAL 


STAINLESS STEEL SHAFT 


2MN1 BASIC SWITCH 





COVER SEAL RING 








SEALS PROVIDE MAXIMUM PROTECTION 


Sealing is provided 
by use of O-ring seals on the actuator shaft be- 
tween the actuator head and the housing. A syn- 





BEARING CAST INTO ENCLOSURE 


ACTUATOR PLUNGER 


IWAN 


LT a 


O-RING SEAL 


CASE-HARDENED ACTUATOR SCREW 


thetic rubber ring seal is also provided for the oil-tight pilot device. 


ADJUSTABLE HEAD ASSEMBLY 


The “1LS1" switch can be easily mounted in 
almost any location. The actuator head may be 
removed in the field and rotated to any of four 
positions. Actuation of the switch is possible 
from any of the four quadrants to meet the re- 
quirements of the specific application. 


cover. These seals provide maximum protection 
against entrance of dust, oil and other liquids. 
The switch meets NEMA specifications for an 


FIELD ADJUSTABLE ACTUATOR 


The roller arm actuator is field adjustable 
through 360 degrees, positively locking in 
any position. Actuators are assembled to 
operate in either direction. They can also 
be converted to operate in one direction 
only, clockwise or counterclockwise. 


MICRO SWITCH field engineering is available to bring you 
more complete information on these new “LS’’ switches and help you select the 
exact switch to meet your switch requirements. Call the nearest MICRO SWITCH 


branch. Save time and money. 


Be 


switches. Available in a wide variety of sizes, 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY lcoadiaa 
in Canoda, Leoside, Toronts 17, Qntorio «+ FREEPORT, ILLINOIS 


acteristics. For all types of electrical controls. 


A complete line of snap-action and mercury switches 


MICRO SWITCH provides a complete line of 
extremely reliable, small-size, high-capacity, 
snap-action precision switches and mercury 





HONEYWELL 





O FIND | 


to hydraulic 





Multipump variable- 
volume vane-pump. 
Delivers variable volume 
at constant speed... 
constant volume at vari- 
able speed. 





Axial Piston Pump. 
Variable volume, constant 
volume for pressures up 
to 5000 psi. 
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THE ANSWERS 


power -—speed-—control 
VISIT US AT BOOTH 819 








Axial Piston Fluid 
Motor for service 
up to 5000 psi. 


Pressure Controls 
Relief, sequence, un- 
loading, pressure re- 
ducing valves. Pilot- 
operated for circuits 
up to 5000 psi. 


Multi-range Flow 
Control for full 
range regulation 
on variable speed 
circuits. For service 


up to 3000 psi. 


Directional Con- 
trol. 4-way pilot- 
operated, solenoid- 


Relief Valve. Pilot- Pump-Motor.Vane 


operated for service 


up to 2000 psi. 


type, continuous duty 
to 2000 psi with bi- 


controlled for serv- { 
directional rotation. 


ice up to 3000 psi. | 














WHAT’S YOUR PROBLEM? 


Let Denison help you solve it . . . at Booth 819. 

As a machine tool builder, Denison is privileged to demonstrate 
and display its entire line of precision hydraulic pumps, hydraulic 
motors and controls. 

As a designer of machine tools and automatic machinery, you obtain 
data on Denison’s latest developments in hydraulics . . . at the same 
time you witness a full line of Multipress in action. 

While you are at our booth, one of Denison’s hydraulic engineers 
will gladly suggest how to simplify your circuits, build greater depend- 
ability into your hydraulics . .. and cut costs of hydraulic equipment. 


THE 
DENISON ENGINEERING COMPANY 


1194 DUBLIN ROAD COLUMBUS 16, OHIO 
Subsidiary of American Brake Shoe Company 


DENISON 
7540) | wav 


oP Len. il, | age) eo) & 
SHOW 


CwHIcaGco, ILt 
serT 6-17. 1955 


INTERNATIONAL AMPHITHEATRE 
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TORRINGTON delivers small precision parts promptly 


“On time’ shipments of Torrington small pre- follow your specifications exactly on tolerances, 
cision metal parts will keep your production temper, hardness and finish. 





lines moving. Send a sample part or blueprint for our 
Special automatic machinery of our own quotation. Our Condensed Catalog illustrates 
design, plus almost 90 years of precision metal- many of the parts we can produce for less. 
working experience, enables us to produce your Ask for it. 
small precision parts faster, better and for less eas 2 ee ea am 
than you can make them yourself. And we THE TORRINGTON COMPANY 
‘ , Specialties Division 
230 Field Street, Torrington, Conn. 


TORRINGTONS/(/// METAL PARTS 
5 


Makers of Torrington Needle Bearings 
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Graph-Mo steel die makes this “impossible” 
draw without galling or scoring 


ANUFACTURERS Service Company in Cleveland 

was faced with a tough problem of making a die 
for a dryer fan housing 3%” deep. The scroll shape 
made it an all but impossible draw for ordinary die 
steels—they'd pick up and gall. Looking for an answer, 
they tried Graph-Mo*—one of four graphitic tool steels 
developed by the Timken Company. Result: good clean 
parts, no scuffing, no galling, no scoring. 


Graph-Mo tool steel can handle jobs like this because 
of its unique composition. It contains free graphite, one 
of the best natural lubricants. This graphite gives 
Graph-Mo outstanding anti-friction properties and 
prevents scuffing and galling even in such difficult 
draws as this one. 


Graph-Mo has a second great advantage over conven- 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


tional tool steels: It outwears them on an average of 
three to one. Along with the graphite, Graph-Mo con- 
tains millions of tiny particles of diamond-hard car- 
bides, one of the hardest-wearing substances known. 


Despite its superior wear resistance, Graph-Mo ma- 
chines about 30% easier than conventional tool steels. 
And it responds uniformly to heat treatment, thus re- 
quiring a minimum of grinding on the hardened dies. 


Graph-Mo is one of four graphitic tool steels devel- 
oped by the Timken Company. Would you like more in- 
formation about their uses in dies, punches, gages and 
machine parts? Write for the new Timken Graphitic 
Steel Data Book just out. The Timken Roller Bearing 
Company, Steel & Tube Division, Canton 6, Ohio. 
Cable address: “TIMROSCO”,. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Engineered RELAYS for Engineered Products 


“Your best source for relays” is Potter & 
Brumfield, because of an enviable reputation 
earned through a quarter century of relay spe- 
cialization. 

Millions of relays of all styles and sizes de- 
signed and manufactured to meet customer 
specification. 


From small sub-miniature, precision, sensi- 


tive relays to heavy duty power types, each ful- 
filling an exacting requirement. 

Enclosed, hermetically sealed or open relay 
structures to meet demands of various environ- 
mental conditions. 

Priced competitively at all quality levels. 
Samples available for immediate shipment. 
Send your specification for recommendations 
and quotations. 


ALL TYPES—ALL SIZES—FOR ALL APPAICATIONS 
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100% HI-POT TEST 





Some sealed relays have as many as ninety 
possible voltage breakdown points. This tester, 
developed by Potter & Brumfield, checks every 
breakdown point automatically with extra high 


voltage and for the necessary time interval. 





ULTRASONIC CLEANING 





Another Potter & Brumfield development, the 
use of Ultrasonic cleaning in relay manufacture. 
Potter & Brumfield sealed relays are tops be- 
cause they are thoroughly cleaned of all dirt, 
solder flux and other contaminants by silent 


sound. 





MICROSCOPIC INSPECTION AND ASSEMBLY 





The small watch size parts of many Potter & 
Brumfield relays are inspected and assembled 
under ten power magnification. 

Thus assuring the close tolerances necessary 
for long life and dependable operation of minia- 


ture and sub-miniature relays. 


For quick delivery, over 350 different standard relays 
stocked by 500 Franchised Electronic Parts Distributors 


Am!) throughout the United States and Canada. 


q \ POTTER & BRUMFIELD MFG. CO., INC. 
y Princeton, Indiana 


Pab 


ALL TYPES—ALL SIZES—FOR ALL APPLICATIONS 
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Fact 2... weight savings up to 50% allow 
smaller, lighter motor mounts and housings... 
reduce your material and shipping costs. 
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New Westinghouse Motor Saves 
Up to 40% Storage Space 


» ++ One important FACT about the 


new Westinghouse 48-frame fhp motor 


More compact in design, the new Westinghouse 
48-frame motor offers spacesavings of 25% to 40% 
over comparable motor ratings. Yet, it does the 
work of the much larger 56 frame. 

Being smaller in size, this new motor takes up 
less room in your product. It requires less room to 
stock. And it’s easier to handle on assembly lines, 


faster to install. Mounting-wise, it offers complete 


versatility. Don’t expect all these benefits in any 


other motor. 


The Man With The Facts, your Westinghouse sales 
engineer, has all the information about this new, 
fhp line. Contact him today. Or write for DB-2801. 
It contains complete technical data. Westinghouse 


Electric Corporation, Small Motor Division, Lima, O. 


}-03021 


you can Be SURE...1¢ irs 


Westinghouse 





Fact 3...heavy frame with machined 
fit for end bracket assures positive 
alignment and permits welded-on 
base for truly rigid mounting. 
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Fact 4... straight-through ventila- 
tion system of this new motor assures 
cooler operation for longer running 
periods, even at peak loads. 


Fact 5... no “swiss-cheese” vent 
holes in the solid frame to restrict 
mounting angles or allow liquids 
or dirt to damage windings. 





FAST SERVICE IS CHASE’S SPECIALTY FOR STAINLESS STEEL! 

Twenty-five warehouses, four sales offices, stand ready to supply 

you the type, shape, size and quantity of stainless steel you need. 

You get the same kind of dependable service that has made 

Chase the nation’s headquarters for brass and copper. 

> Call Chase today for stainless steel! 
NSs 

—_— = 


a_i 








¢ 


STAINLESS 


STEEL 


Bar, Sheet, Strip, 
Tubing, Pipe, Wire 


/ 











The Nation’s Headquarters for Brass & Copper (+saies office only) 
Albany * Chicago Detroit Los Angeles New Orleans Rochester * 
Atlanta Cincinnat) Grand Rapids? Loursville* New York St. Louis 
Baltimore Cleveland Houston Milwaukee Philadelphia San Francisco 
Beston Dallas Indianapols Minneapolis Pittsburgh Seattle 
Charlotte? Denver Kansas City, Mo. Newark Providence Waterbury 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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Resistance Ratings 
A Good 
F Fair 
( Depends on 
conditions 
x Unsuitable 


CAUTION: Do not 
use table without read 
ing text 


Compressed sheet 


Woven rubber 


Woven neoprene 


GR-S 


All Rubber 


Neoprene 


Buna-N 


Butyl 


Natural 


Plant-fiber sheet 


Teflon 


Resistance Ratings 
A = Good 
F = Fair 
C = Depends on 
conditions 
X = Unsuitable 


CAUTION: Do not 
use table without read- 
ing text. 


Compressed sheet 


Woven rubber 


Woven neoprene 


All Rubber 


GR-S 


Neoprene 


Buna-N 


Butyl 


Natural 


Misc. 


Plant-fiber sheet 


Teflon 





Acetic acid, crude 
pure 
vapors 
150 p.s.i., 400 deg. F. 
Acetic anhydride 
Acetone 
Acetylene 
Air 
Aluminum chloride 
Aluminum fluoride 
Aluminum sulphate 
Alums 
Ammonia gas, cold 
ot 
Ammonium chloride 
Ammonium hydroxide 
Ammonium nitrate 
Ammonium phosphate, monobasic 
dibasic 
tribasic 
Ammonium sulphate 
Amy! acetate 
Amy! alcohol 
Aniline, aniline oil 
Aniline dyes 
Asphalt 
Barium chloride 
Barium hydroxide 
Barium sulphide 
Beer 
Beet sugar liquors 
Benzene, benzol 
Benzine, petroleum ether, naphtha 
Black sulphate liquor 
Blast furnace gas 
Borax 
Boric acid 
Bromine 
Butane 
Butyi acetate 
Buty! alcohol, butanol 
alcium bisulphite 
alcium chloride 
alcium hydroxide 
alcium hypochlorite 
aliche liquors 
ane sugar liquors 
arbolic acid, phenol 
arbon dioxide, dry 
wet 
arbon bisulphide 
arbon monoxide, hot 
arbon tetrachloride 
astor oil 
hina wood oil, tung oil 
hiorine, dry 
wet 
hiorinated solvents, dry 
wet 
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hloroacetic acid 

hlorosulphonic acid 

hromic acid 

itric acid 

oke oven gas 

opper chloride 

opper sulphate 

orn oil 

otton seed oil 

reosote, coal tar 
wood 

Cresols, cresylic acid 

Dowtherm, A 
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Ethers 

Ethyl acetate 

Ethyl cellulose 

E hyl chloride 

Ethylene glycol 

Ferric chloride 

Ferric sulphate 

Formaldehyde 

Formic acid 

Freon 

Fuel oil 

Fuel oil, acid 

Furfural 

Gasolene, sour 
refined 

Gelatin 

Glucose 

Glue 

Glycerin, glycerol 

Green sulphate liquor 

Hydrobromic acid 

Hydrochloric acid, < 150 deg. F 

150 deg. F 

Hydrocyanic acid 

Hydrofluoric acid, cold, <65% 

65% 

65° € 

65% 


hot, < 


Hydrofluosilicic acid 

Hydrogen gas, cold 
hot 

Hydrogen peroxide 
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Hydrogen sulphide, dry, cold 
hot 
wet, cold 
hot 
Kerosene 
Lacquers 
Lacquer solvents 
Lactic acid, cold 
hot 
Linseed oil 
Lubricating oils, sour 
refined 
Magnesium chloride 
Magnesium hydroxide 
Magnesium sulphate 
Mercuric chloride 
Mercury 
Methyl alcohol, methanol 
Methyl chloride 
Milk 
Mineral oils 
Natural gas 
Nickel chloride 
Nickel sulphate 
Nitric acid, crude 
diluted 
concentrated 
Nitrobenzene 
Oleic acid 
Oleum spirits 
Oxalic acid 
Oxygen, cold 
< 500 deg. F. 
500—1,000 deg. F. 
> 1,000 deg. F. 
Ozone 
Palmitic acid 
Petroleum oils, crude, < 500 deg. F. 
» 500 deg. F 
> 1,000 deg. F 
Phosphoric acid, crude 
pure, <45% 
45%, cold 
hot 
Picric acid, molten 
water solution 
Potassium chloride 
Potassium cyanide 
Potassium hydroxide 
Potassium sulphate 
Producer gas 
Propane 
Sewage 
Soap solutions 
Soda ash, sodium carbonate 
Sodium bicarbonate, baking soda 
Sodium bisulphate 
Sodium chloride 
Sodium cyanide 
Sodium hydroxide 
Sodium hypochlorite 
Sodium metaphosphate 
Sodium nitrate 
Sodium perborate 
Sodium peroxide 
Sodium phosphate, monobasic 
dibasic 
tribasic 
Sodium silicate 
Sodium sulphate 
Sodium sulphide 
Sodium thiosulphate, “hypo” 
Soybean oil 
Stannic chloride 
Steam, <500 deg. F. 
500— 1,000 deg. F. 
> 1,000 deg. F. 
Stearic acid 
Sulphur 
Sulphur chloride 
Sulphur dioxide, dry 
Sulphur trioxide, dry 
Sulphuric acid, < 10%, cold 


hot 
10-75%, cold 
hot 
75-95%, cold 
hot 
fuming 
Sulphurous acid 
Tannic acid 
Tar 
Tartaric acid 
Toluene 
Trichloroethylene 
Turpentine 
Vinegar 
Water, acid mine, cont’g oxidizing 
salts or no oxidizing salts 
Water, fresh (tap, b’l’r f'd, etc.) 
distilled, lab. grade 
return condensate 
Water, seawater 
Whiskey and wines 
Zinc chloride 
Zinc sulphate 
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Chemical Resistance of 
Gasket Materials 


This chart enables you to select accurately 
the right “U.S*’ Gasket for carrosion service 


SEND FOR YOUR FREE REPRINT 


The chart will be useful in indicating the degree of 
safety with which the various materials may be used 
in the service shown. 

Those materials known to be suitably resistant have 
been rated as “A.” Those whose resistance is only 
fair, but not so low as to be dangerous, have been 
given an “F” rating. An “X” denotes that the material 
is totally unsuitable. The “C” rating means that the 
use of this material is dependent upon specific service 
conditions and should not be selected unless care- 
fully investigated. The blank spaces for the most part 
represent absence of data. 

The generally accepted temperature limit for a good 


grade compressed asbestos sheet, also called asbestos 
composition sheet, is 750 deg. F. However, some 
grades are successfully used at considerably higher 
temperatures. This type of sheet is used for smooth 
flanges. For rough flanges, gaskets cut from woven 
asbestos-metallic sheet or gaskets formed by folding 
asbestos-metallic cloth are preferred. The latter ma 
terial is preferable for flanges when bolt pressures are 
necessarily limited due to the type of flange material. 

The all-rubber materials are recommended for tem- 
peratures up to 300° F. Higher temperatures are some- 
times used but with a lesser degree of safety. Pressures 
are determined by the type of flange surface. 


Examples of U.S. Rainbow Gaskets, Style No. 4009 


Outstanding members of the “U.S.” line of gaskets. 
Recommended for packing flanges or other parallel 
surfaces against hot orcold water, air, saturated steam 
pressures up to 150 pounds, and all hydraulic 
conditions. 


These gaskets are cut from U.S. Rainbow® Sheet 
Packing, Style No. 9. They have all the resiliency, 
pliability and adaptability of the famous Rainbow 
original Red Sheet Packing. Furnished in any shape, 
size or thickness. 


U. S. Packings and Gaskets are obtainable through any of our 27 District Sales Offices 
or selected “U. S.“ distributors. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


Hose « Belting + Expansion Joints « Rubber-to-metal Products + Oil Field Specialties + Plastic Pipe and Fittings « Grinding Wheels + Packings + Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings « Conductive Rubber + Adhesives + Roll Coverings + Mats and Matting 








a \y u“ 
had a deadline ..- 
@ To Meet A Tight Schedule, We Had To Produce This Casting In Volume—Fast! 


From drawing board to final polishing, this Revere projector 
housing was a race against the clock. It had to be ready in time to 
meet a “rush” production schedule —and it was. We can beat 
deadlines for you, too, if necessary. Whatever type of die castings 
you need—small or large, simple or intricate—count on Stewart 


to meet your most rigid specifications . . . on time. 


SERVICES AVAILABLE 
Designing * Engineering * Die Making 


Metallurgical Control « Most Modern Die Casting Equipment * Complete 
Machining, Polishing and Assembly Facilities. 


45 years of helping industry to “Make It Better” 


r STEWART 
Z ewa Ui DIE CASTING . .. @ division of 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE + BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 
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WORLD'S LARGEST STOCK 





What resistance components do you need in a hurry? 
From a factory stock of several million resistors, rheostats, 
and tap switches . . . in 1,859 types, sizes, and values. . . 
Ohmite can make fast delivery in reasonable quantities to 
meet your immediate requirements. 

Furthermore, by tailoring your specifications to these stock 
items, you can always get speedy delivery that will help 
you keep experimental and pilot production operations on 
a smooth-running schedule. 

To assist engineers and purchasing agents in making 
their selection from this huge stock, Ohmite Stock Catalog 
No. 24 contains complete, up-to-date information on all 
Ohmite stock items. Resistance values, ratings, specifications, 
and other helpful information are included. 


NEED RELAYS? Ohmite Amrecon 
Relays are available in 61 stock types. 
Write for Bulletin R-26. 


3611 Howard St., Skokie, Ill. (Suburb of Chicago) 


1925-1955 


RESISTORS 
Fixed and ‘“'Dividohm’’ 
adjustable wire -wound 
types, 10 to 200 watts. 
Also composition type. 


RHEOSTATS 


Ten stock sizes—25 to 
1000 watts. All ceramic 
and metal. 


TAP SWITCHES 


Rotary type. Five sizes 
from 10 to 100 amp, 
with from +2 to 12 taps. 








. 
\ 














Available in fixed or adjustable 
“DIVIDOHM®” Types. 


RHEOSTATS « RESISTORS ~ RELAYS » TAP SWITCHES 


OHMITE MANUFACTURING COMPANY, 3611 Howard St. °* SKOKIE, BLNONS 
vwrd oo cago 
1925-/955 








Want to take the heat off high-temperature problems? 


Take the case of Mr. J., candy manufacturer. He needed a conveyor 
belt that could withstand the high temperature of molten peanut 


F AIRPRENE™ 


INDUSTRIAL PRODUCTS 


COATINGS OF 
Silicone rubber « Neoprene + Buna N e« GR-S 


ON THESE FABRICS 
Nylon «+ “Docron”t « Glass 
Cotton « “Orlon”[ «+ Asbestos 


Glass fabrics coated with “Teflon” tetrafluoroethylene 
resin, elastomer sheet stocks and cements 


+Du Pont’s trade-mark for its polyester fiber. 
tDu Pont’s trade-mark for its acrylic fiber. 


REG. us. paT.oFf 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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brittle—and have the “‘release’’ necessary for easy removal of the 
candy after cooling. Technicians of the Du Pont Fabrics Division 
developed the answer—a coated fabric that combined both properties 

““Fairprene’’ Industrial Products are a wise choice for “‘tough’’ jobs 
where ordinary belts, diaphragms, seals, or protective cloth materials 
fail prematurely. With the proper fabric and coating, you can obtain 
the exact combination of properties your application demands. Whether 
you need resistance to oil or heat . abrasion or flex cracking ... 
there’s a coated fabric that’s right for the job 

Look into ‘“‘Fairprene’’ Industrial Products before you start your 
next design. We'll be glad to discuss them with you. Just clip and 
mail the coupon for further information 


E. I. du Pont de Nemours & Co. (Inc. 
Fabrics Division, P-59, Fairfield, Conn. 
I am interested in Fairprene Industrial Products. 


Have a representative call. Send further information. 


Name 





Firm 





Address 





City 














22-inch Diameter Wheels 


Investment Cast... at a 50% Saving 


Turbine wheels, 22 inches in diameter and weighing close 


to 100 pounds, are now being mass-produced by HAYNES’ 
precision-investment-casting process. The wheels are made 
of stainless steel and are used in the turbocharger section 
of a compressor. At one time a lengthy profile machining 
operation was needed to shape the intricate blades. Invest- 
ment-casting eliminated this operation and cut production 
costs in half. 

lhe savings realized on this wheel are typical of the many 


economies made possible by HAYNEs’ precision-investment- 


al 


hyn, 
at - 


he 


HAYNES ) 


AateL.oyv Ss 


Chicago - 


**Haynes 


Cleveland - Detroit - Hou 


casting process. This modern mass-production method 
eliminates many machining, grinding, and assembling opera- 
tions. Intricate contours, odd-shaped cavities, and thin 
edges can all be cast to size. Two or more parts can be 
designed and produced as one integral part. In most 
instances, an investment-cast part can be placed in operation 
as soon as it is delivered. 

For information on how you can use HAYNES’ investment- 
casting process to keep production costs down, write to any 


of the District Sales Offices listed below. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


uc, 


General Offices and Works: Kokomo, Indiana 
Sales Offices 


ton - Los Angeles +» New York « San Francisco « Tulsa 


is a registered trade-mark of Union Carbide and Carbon Corporation 
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EDDY-CURRENT 
EQUIPMENT 


is Solving Speed Control Problems 
in Every Major Industry 





In practically all testing, processing, and conveying equipment 
common to industry, Dynamatic eddy-current rotating equip- 
ment is solving a wide range of adjustable speed drive problems, 


particularly where an AC power source is a requirement. 


Advantages include rapid response, stepless adjustable speed 
control, wide speed range, quiet operation, low power loss, low 


maintenance cost, adjustable speed from an AC power source. 


Send for Bulletin GB2, which describes and illustrates the basic 


Dynamatic eddy-current units, including couplings, brakes, 


dynamometers, press drives, and Ajusto-Spede” drives. 
800 ton double-action under-drive metal forming 
press, driven by Dynamatic model 37-32 com- 
bination eddy-current coupling and brake. 


7% wast Ya <x.) 


Tandem Dynamatic dynamometers, rated 20000 Model WC-130B Dynamatic adjustable speededdy- Dynamatic adjustable speed eddy-current air- 


H.P., 600 to 5800 RPM. A cradled gear box per- 
mits turbine testing to 15000 RPM. 


Paper pulp washer driven by Dynamatic model 
WC-160 adjustable speed eddy-current coupling, 
rated 125 H.P. at 1100 RPM. 


current coupling with eddy-current brake, used as 
printing press drive. Rated 20 H.P at 1700 RPM. 


Dyhamatic model WC-160 adjustable speed eddy- 
current coupling, rated 100 H.P. at 1100 RPM, 
used as cement kiln drive. 





DYNAMATIC DIVISION 
MANUFACTURING COMPANY 


craft wind tunnel drive, 18000 H.P. at 480 RPM. 


Roofing material machine driven by 23 Dynamatic 
Ajusto-Spede™ drives. All drives and controls 
completely enclosed and force ventilated. 





EATON 
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How Mayari R gave extra strength 
to these 75-foot Van-Cars 


These new Van-Cars,* each 75 ft long, are carrying trailers 


in the new “TrucTrain” service that the Pennsylvania Rail- 
road has inaugurated, with The Rail-Trailer Co. acting as 
coordinator between the railroad and motor common carriers. 

Because of the unusual length of these cars they had to be 
extra-strong between bolsters, yet without excessive weight. 
For this reason, load-bearing members such as center sills, 
side sills, stringers and crossties were built of Mayari R 
high-strength, low-alloy steel. With half again the strength 
of carbon structural steel, these and other Mayari R members 
supplied ample strength while holding the weight down 
to 79,000 Ib per car. 

More and more Mayari R is becoming the choice for rail- 


way Cars and motive power, automotive vehicles and trailers, 


Van-Car Corporat which owns these cars, is the car-leasing 
subsidiary of The Rail-Trailer Co, 


PENNS ViV AMSA. 4rGaee 





These specially-designed cars are 75 ft long, have a capacity of 125,000 
Ib. Hinged ramps at car ends allow end-loading in strings. 


as well as a host of industrial applications. It is readily welded 
and worked, and holds paint up to 80 pct longer than plain 
carbon steel. Catalog 353 shows dozens of outstanding 
applications of Mayari R, some of which probably have a 
bearing on a problem confronting you. A phone call or 
note will bring you a copy promptly. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corperation. Export Dis- 
tributor: Bethlehem Steel Export Corporation 
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P-K “proving ground” for 


ASSEMBLY STRENGTH 


STAY TIGHT UNDER TOUGHEST CONDITIONS 
In the warp knitting machine, above, P-K Socket Screws stay 
tight under constant vibration. Some of many different P-K 
Socket Screws used are shown — P-K Cap Screws in shaft bear- 
ing pads and needle bar clamps, and P-K Set Screw in collar 
on needle bar rocker shaft. 


7 Vi »/ 
Remember P-K means OK 
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The “proving ground” for the holding 
power of P-K Socket Screws is 
industry-wide. Millions of assemblies 
made by thousands of satisfied 
customers are your assurance that 
screws made to P-K quality standards 
meet every test 

In many of these assemblies, P-K 
Socket Screws are subjected to extreme 
conditions of shock and vibration . . 
such as ordnance and other products 
made to exacting demands of the 
Armed Forces 

Get samples, information from your 
P-K Distributor, or write: 

Parker Kalon Division, General 
American Transportation Corporation, 
200 Varick St., New York 14. 





» +» Why [arpenter Stainless Tubing Quality Helps 
Solve Design and Fabrication Problems 


In the Carpenter mill a length ef %” I.D. tubing was 
selected at random. A 2'4” length was cut from one 


end. '4 


of this sample was then turned back upon 
itself. Properly spaced saw cuts were made at the other 
end of the sample and the defined area folded book- 
wise with the tube weld at the point of the fold. 

You can see the result pictured above. There are no 
cracks or splits at the rolled end. No trace of failure can 
be detected where the sample was folded at the weld. 

What does this mean to you? 

It means that if you are designing a part that can be 
bettered by the use of stainless tubing, Carpenter quality 
frees you from most design limitations. 

It means, too, that if you are fabricating parts from 
stainless tubing, buying Carpenter is an easy way to 
insure trouble-free production even when severe work- 
ing is required. 

In short, there’s a real difference in stainless tubing 
and Carpenter makes that difference. Why not examine 
the evidence yourself, in your own shop? Contact your 
Carpenter Distributor or nearest Carpenter Represent- 


102 


ative—he’ll have one of these “‘reverse bend” samples 
to show you—can give you complete information on 
[TT Tg Carpenter Stainless Tubing and Pipe. 
a 
" i) New guide to fabricating and working 


a 


stainless tubing and pipe 


Described and illustrated are shop-proved 





methods of performing sixteen different 
operations. A copy is yours for the asking 


t Send for Bulletin T. D. 114 





The Carpenter Steel Company, Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Ce., Port Washington, N. Y CARSTEELCO” 


Stainless Tubing & Pipe 
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You asked for it! 
Designers told us what industry 
had to have! 


ALEMITE 


Proved in countless applications — 
multiplies bearing life- slashes product 
>» spoilage - boosts machine output! 
Hundreds of case histories prove savings, ease of 
installation, increased output with Oil-Mist 
And Ojl-Mist is simple to design into any machine 
Oil-Mist applies a constant, clean, cool film of oil 
uniformly to working parts — vees, chains, slides, 
gears, all types of bearings. Replaces grease systems 
No moving parts — operates on compressed ail! 
completely automatic, fool-proof! 


1. Oil flow control knob adjusts oil-air 
mixture. Range of oils handled: 
to 1,000 sec. (S.U.V.) @ 100° F. 





2. Loader fitting for fast, clean, 
filtered refilling of reservoir. 





3. Oil-Mist delivery outlet for main 
line leading to bearings. 





4. Air gauge registers to 50 psi. 





5. Air regulator—operating pressure 5 to 20 psi. 
Reduces pressures from up to 200 psi. 
Normal air consumption, .7 to 1.2 cfm. 





6. Reservoir capacity one gallon. Also 
available in 12 oz. size. 





7. Low level indicator switch turns on 
warning signal or stops the machine when 
oil level is low. 





8. Nylon plastic window gives visible check 
of oil supply. 





9. Heater for outdoor or low temperature 
applicotions. Thermostat keeps oil at correct 
temperature for efficient atomization. 





10. Solenoid air control turns on and off 
simultaneously with machine switch. 





Complete range of models and 
multiple unit models 
to fit any machine~-any application 





Three types of bearing fittings allow the use of OIL-MIST on any machine! 


T} Oil-Mist fittings 
bring the most effi- 


, cient lubrication in 


the world to any 
<§ anti-friction bear- 
ing—roller, ball, 


needle. 


ame OUL-MIST 


LUBRICATION 


Spray fittings cre ( } Condensing fit- 
recommended for +e tings apply oi! in 
open and enclosed liquid form to plain 
geors and chains. ‘ bearings, slides, 
Allow for a concen- 4 wos, vees, cams 
trated spray of oil 4 and rollers 

where needed. 
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11. Moisture separator and filter removes up 
to 98% of moisture from incoming air 
at flow rate up to 1 cfm. 





Alemite Oil-Mist offers these lubrication advantages 


Automatic lubrication + Continuous lubrication 
Eliminates guesswork + Greater safety + Cuts oil consumption up to 90% 
Extends bearing life + Stops oil drippage + Saves man-power 
Reduces number of lubricants ded + Eliminates ‘‘Down-time”’ 








FREE... write today / 


Use coupon below for your free copy of the Oijl-Mist 
catalog and data book! 


Alemite, Dept. T-95, 1850 Diversey Parkway, Chicago 14, Illinois 


Nome 
Company 
Address 


City 





from tumblers to trailers...get the most 


LUMINU 


« 














Photograph shows 1700-ton 
hydraulic press in operation at a 
Reynolds plant. Work in progress is 
one of the largest drawn aluminum 
parts ever made—a one-piece 
12’ x 4’8" hull for an aluminum boat. 
This press is currently producing 
other drawn parts 6’ in diameter. 


REYNOLDS @Q aLUMINU 


BLANKING - EMBOSSING - STAMPING - DRAWING : RIVETING - FORMING : BRAZING 
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from your designs with 


PRESS PARTS 


REYNOLDS 


Square corrugated 
trailer siding is being 
fabricated here on a 
brake press. Brake 
presses from 224 to 
300 tons are available 
for your requirements 
by Reynolds 
Aluminum Fabricating 
Service. 


Washing machine 
tubs being fabricated 
here are one example 
of countless quality 
parts that can be 
produced to your 
specifications by 
Reynolds Aluminum 
Fabricating Service. 


Here is part of a 
battery of medium 
presses in a Reynolds 
plant. Large, medium 
or smali—Reynolds 
Aluminum Fabricating 
Service has presses 
to fit your every need. 


Write for your copy of the 24-page “Catalog 
of Facilities.” Get full details on the tremen- 
dous production facilities of Reynolds Alumi- 
num Fabricating Service. 


See Reynolds “Do-It-Yourself” program, 
Sunday nights on NBC-TV 


if your designs call for aluminum parts 
that require blanking, punching, draw- 
ing, forming, stamping, piercing or other 
press operations, Reynolds Aluminum 
Fabricating Service can produce these 
parts to your specifications quickly, effi- 
ciently and economically. 


The great variety of Reynolds special- 
ized equipment permits you to obtain 
the economy of the machines best suited 
to your purpose without making the tre- 
mendous capital investment in equip- 
ment and added plant capacity which 
would otherwise be required. Reynolds 
quality control from mine to finished 
product and Reynolds experienced de- 
sign and engineering service go hand in 
hand with these facilities to assure you 
the most from your designs. 

In two plants alone, out of the more 
than 30 Reynolds plants in 18 states, 
Reynolds offers 128 presses including 
mechanical presses from 2 to 1700 tons 
and hydraulic presses from 300 to 5000 
tons. Reynolds can furnish press parts 
from simple blanks to deep drawn parts 
of large area; from very thin to the thick- 
est aluminum that can be drawn. 

For full details on these operations 
and on the many other services offered 
by Reynolds Aluminum Fabricating 
Service, call the Reynolds office listed 
under “Aluminum” in your classified 
telephone directory or write Reynolds 
Aluminum Fabricating Service, 2051 
South Ninth Street, Louisville 1, Ky. 


ABRICATING SERVICE 


ROLL SHAPING - TUBE BENDING - WELDING - FINISHING - IMPACT EXTRUDING 
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Progressive rnanufacturers of refrigeration and 
air conditioning equipment have found they 
can obtain many of the numerous metal prod- 
ucts they need from one supplier—Revere. 
In aluminum .. . coiled sheet for condenser 
and evaporator fins, and other parts. Embossed 
sheet for freezer compartment linings and 
shelves. Extruded shapes for mouldings and 
structural elements. Tube for fluid lines. Forg- 
ings for fittings and moving parts. Foil if 
desired for reflective insulation and other 
uses. And copper tube also, for fin and tube 
assemblies, as well as capillary tube 
Whatever your own products may be, if 





you are using or planning to use aluminum, 
brass or copper, you will find the Revere 
metals and the Revere Technical Advisory 
Service of special value in today’s competitive 
market. Revere Copper and Brass Incorporated, 
founded by Paul Revere in 1801. Executive 
Offices, 230 Park Avenue, New York 17, N.Y. 


REVERE KNOWS ITS A-B-C’'S 


Amin B Riss COPPER 
wader 40 vn 








FLEXLOC AT WORK 
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Power Hack Saw Builder Fastens blade guides with 
FLeEXxLoc self-locking nuts. Eight of these one-piece, all-metal locknuts 
are used in this assembly. And they won’t work loose, regardless of 
vibration. 





You can get the same dependable service. FLEXLOCs come in a wide range 


of sizes, types and materials. They are stocked by leading industrial dis- x 3a 
tributors everywhere. Ask your local man for Bulletin 866. Or write his —— <-f 
Ce mht pened 2h y 


STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. ne gowtanes 
PRERLOE FTLF LOCHEIOG Bets 





Use FLEXLOCs anywhere: 





ON ROUGH BOLTS. FLEXLOCs smooth out bolt threads without damaging thei 
own threads. FLEXLOC 


IN TEMPERATURES TO 550° F. in plated nuts and even higher in unplated ones 


High temperatures do not affect FLextocs. Nuts with non-metallic inserts fai! LOCKNUT DIVISION 


under such conditions. 


AS LOCK OR STOP NUTS. After at least 14 threads of a standard bolt are pas\ 
the top of the nut, the FLEXLOc stays put. 





REGARDLESS OF MOISTURE, OIL, DIRT AND GRIT. Even conditions like these do 
not affect the locking ability of FLExLocs JENKINTOWN 





PENNSYLVANIA 
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Design for Efficiency with 
Double-Enveloping Worm Gearing 


Reduce size and cost of your drive systems by utilizing 
this outstanding method of power transmission 


esigners today can choose from two general types 
of worm gearing for use in drive systems. These types 
(Fig. 1) include: 


1. Gearing with one element throated. 
2. Gearing with both elements throated. 


In cylindrical worm gearing, only one element is 
throated. Contact between teeth is a theoretical line, 
varying in length with tooth design. One member is 
involute in form, the other straight-sided. Under load, 
the line contact widens to a thin band or zone of contact. 


When both elements are throated, or double envelop- 
ing, all teeth are straight-sided and tangent to a com- 


FIG. 1—Comparison of double-enveloping design (both elements throated) of 
Cone-Drive gearing with cylindrical worm gearing. 


mon circle, and in contact the full depth of the teeth. 
As a result, we have line contact across the face plus 
a line contact extending full depth of the teeth. The 
resulting area contact occurs on all teeth in mesh, 
giving multiple-tooth area-contact. Basically, this 
means higher load-carrying capacity than possible 
with other types of gearing. 

We call these double-enveloping worm gears “Cone- 
Drive” gears. They possess another feature possible 
only with the double-enveloping design—the ability to 
regenerate or reproduce themselves when wear occurs. 


108 





FIG. 2—Closeup of typical set of Cone-Drive gears shows full-throated con- 
struction of each element for area contact. 


With Cone-Drive gears, total contact area and com- 
bined tooth strength have the same values for any 
given center distance regardless of the ratio used. For 
any given center distance, the smaller the number of 
teeth the larger each individual tooth and vice-versa. 


The number of teeth in contact is always Ye of the total 
on the gear. If there are 48 teeth on the gear, 6 will 
be in engagement at all times. Reduce the teeth to 24 
and there will be 3 in engagement—but each tooth 
will be twice as large. 


What does this double-enveloping or wrapping of one 
gear around the other mean to the designer? 


COMPACT BUT POWERFUL 


By spreading the load over a greater contact area, 
Cone-Drive gears reduce unit pressures. Gearsets 
can have much smaller center distances—carry loads 
that require cylindrical gearing that is much larger 
and heavier (up to three times as much.) This also 
means that housings can be smaller, weight reduced 
and the product made more compact. 


It is often possible to replace large, bulky gear trains 
with standard Cone-Drive gears because of their ability 
to handle large loads with high reductions on small 
center distances. Again the result is increased com- 
pactness and, very often, much lower cost for a better 
product. 
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AVAILABLE IN MANY SIZES, RATIOS AND TYPES 


Cone-Drive gears are available in many forms. These include: 


1. Gearsets (444 standardized sets) 


2. Speed reducers (over 190,000 standardized models) 
Standard................shaft over, under or vertical 
Shaft-mounted .... shaft over, under or vertical 
Fan-cooled .... Shaft over, under or vertical 
Double-reduction.........shaft over, under or vertical 
Motorized. ..............shaft over, under or vertical 


3. Ratios from 5:1 to 4900:1 
4. Loads from fractional to 800 hp 


SMOOTH OPERATION FEATURED 


Cone-Drive gears provide power transmission as 
smooth or smoother than the finest hydraulic system. 
The large number of teeth in continuous contact are 
responsible for this feature. When desired, these gears 
can be made “self-locking” so that no movement takes 
place in either direction of rotation of the gear unless 
power is applied to the worm. 


With a tooth shape that gives maximum strength where 
needed plus full-depth engagement, Cone-Drive gears 
resistance to shock loads is remarkable. Ratings for 
continuous shock load service are high. Maintenance 
consists primarily of proper lubrication. The regener- 
ating or ““wearing-in” feature also adds greatly to life. 


ASSEMBLY NO PROBLEM 


A question is sometimes raised, because of the double- 
enveloping design, as to the accuracy to which the 
end position of the Cone-Drive pinion must be held 
in assembly. This accuracy is directly related to the 
size of the gear set. The average gear is approximately 
4 times the size of the pinion. Thus, accuracy of end 
location of the pinion is only %th as critical as the 
side position of the gear. Accuracy required for side 
position and center distance of Cone-Drive gears is 
the same as for cylindrical worm gearing. When side 
position location of the gear is provided for as in all 
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All parts for a given center distance— 
gears, mountings, bearings, housings, 
fan-cooling attachments and water 
cooling coils (for continuous high- 
load operation), etc.—are standard- 
ized whether you require pinion under 
or over, gear shaft vertical or hori- 
zontal, single or double-extended 
shafts, right or left hand. 


worm gears, the additional dimension providing end 
position location of the worm requires only Vth the 
accuracy. For instance, the lead of a 6” center distance 
worm changes only 0.0007 in. for an end movement 
of the worm of 0.010 inch. 


ADD SALES APPEAL 


Industry and its customers have steadily come to recog- 
nize the many advantages of Cone-Drive gearing in 
the products they buy. Many manufacturers today give 
prominence to their use of Cone-Drive gears in prod- 
uct literature and advertising, taking advantage of 
their inherent sales appeal and desirability. 


Whether you want gearsets for built-in application, 
standard single-reduction spe d reducers, double- 
reduction reducers, shaft-mounted reducers, motorized 
reducers, or fan or water-cooled reducers, Cone-Drive 
Gears has them in stock. All parts are available from 
stock if you should ever need them. All bearings are 
standard, too. 


Ask for Bulletin 789-54 for additional information. 
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DOUBLE ENVELOPING GEAR SETS & SPEEO REDUCERS 
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DESIGNING HEAT INTO YOUR PRODUCT? 


“1001” G-E Calrod“ Heaters Give You 
Design Freedom Plus tasy Installation 


HEATING LIQUIDS 


GENERAL ELECTRIC “screw-in” type 
heater variety 
of G-E immersion heaters by manu- 
facturer of milk pasteurizers. 


is selected from wide 


HEATING SURFACES 





FLEXIBLE BUT RUGGED G-E tubular 
heaters are chosen by tire-retreader 
manufacturer after test. Other make 
heaters broke when formed 


HEATING PROCESS AIR am 


| yi | 


MANUFACTURER PREFERS G-E 
‘‘clamp-on”’ strip heaters for his high- 


temperature Versatile G-E 
tubular heaters could also be used. 


Registered ».ade-mork of General Electric Co 


ovens. 


DEPENDABLE SERVICE is assured 
by sealed terminals, high-grade re- 
sistance wire used in G-E immersion 
heaters. Milk spoilage is reduced 


9 EASILY INSTALLED General Electric Calrod 3 
heater is inserted directly into side of pasteur- 
izer. Immersion heaters provide maximum con- 
tact with water in jacket, minimizing heat loss 


e . Vr 3 


EXACT HEAT required for top- 
quality retreading of huge truck 
tires is achieved with high-efficiency 
General Electric Calrod heaters 


2 GENERAL ELECTRIC CALROD tubular heaters 
bend easily to the curved shape of tire re- 
treader. Heaters are inserted into grooves in 
heating plate to gain maximum heat transfer. 


' ; 
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FLEXIBLE PATTERN and easy instal 
lation of G-E strip heaters reduces 
manufacturing costs—increases effi 
ciency,improves saleability of ovens 


v G-E STRIP HEATERS are clamped to bottom 3 

of oven for maximum air movement. If a high 
degree of temperature uniformity is required 
heaters are clamped to top, bottom, and sides. 


60-page Catalog of General Electric Calrod heaters 
and heating devices—describes full line. Also 
provides helpful application data. GEC-1005F. 


Section A723-5, General Electric Company, 


Schenectady 5, N. Y. 
Name 

Company 

Street 


City 
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Now=-for the first time= 


ILICONES THAT LUBRICA 


G-E Versilube fluid and grease work from 
-100 to +450 degrees F! 


General Electric Versilube fluid and grease offer in- 
dustry a new class of lubricants for applications 
subject to extreme temperatures. A G-E silicone 
“first” — silicones with true lubricating properties 

they make possible an operating range of —100 to 
+450 F and are applicable to most metal combina- 


tions, including steel-on-steel. Product planners will 
find them the key to developing new designs. Plant 
engineers will appreciate their usefulness in maintain- 
ing the reliability and increasing the performance 
of present lubricating systems where extreme heat 
or cold are important factors 





Where can you use G-E Versilube fluid and grease? 


Now available in commercial quantities, these new sili- 
cone lubricants are finding many applications where con- 
ventional oils and greases lack sufficient thermal stability 
Potential uses include sleeve-bearing motors, jet engines, 
ball-bearing systems, and a multitude of lubricating jobs 
in such “hot” industries as steel, glass, and ceramics. 
Where can you use them? Send coupon for more details! 


G-E silicones fit in your future 


GENERAL @@ ELECTRIC 


Product Engineering 


September, 1955 


CLIP AND MAIL TODAY! 


Silicone Products Department 
General Electric Company 
Section 50-1B 

Waterford, New York 


Please send me product and app 
C) G-E Versilube F-50 (fluid 


C) G-E Versilube G-300 (grease 


ation data on 
include Sample 


include Sample 


Name 
Position 
== 
Street 


+ a State 


1N CANADA: Mail to Canadian General Electric Company, Ltd. Toronto 


Zone 
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1 UNIVERSAL MOTOR FOR BLOWER MEETS LIMITED 
«» SPACE REQUIREMENTS 


General Electric engineers were asked to supply a specially 
mounted motor for an axial fan. Among the special considera- 
tions were a limited amount of space for the motor and need 
for exceptionally long brush life. 

The space problem was solved by G-E engineers with a uni- 
versal motor designed with a special tripod mounting, extended 
bearing nose, and a diameter of only’6;; inches. Extensive 
testing proved this motor to have more than required brush life. 
This General Electric air-over motor can also be supplied in 
Class 1, Group D, explosion-proof construction. 


SPECIAL DC BRAKE MOTOR DESIGNED FOR 
» LOCOMOTIVE DOOR OPENER 


Limited space requirements presented a problem to G-E 
engineers when they were asked to design and build a motor to 
open and close a 1200-pound locomotive car door. Another 
specification: positive starting and stopping action. 

A team of General Electric motor experts designed a special 
space-conserving, side-wall mounted motor to be used with a 
gear reducer and magnetic brake. 

G.E. offers a complete line of d-c motors in the following en- 
closures: drip-proof, totally enclosed non-ventilated, explosion- 
proof, severe-duty, navy- and marine-type construction. 


These four cases show how you 


THIS TEAM OF G-E MOTOR EXPERTS is ready to tackle 
your special drive problems: (1) Lubrication specialist 
(2) Mechanical design engineer (3) Vibration specialist 
(4) Electrical engineer (5) Product design engineer (6) 
Heat transfer specialist. 








SYNCHRONOUS INDUCTOR MOTOR IDEAL FOR 
« LOW-SPEED CAMERA DRIVE 


This General Electric customer required a special low-speed 
motor for an automatic camera drive. Among the customer’s 
specifications was precise starting and stopping action. 


Experience indicated that a synchronous inductor motor would 
be ideal for this low-speed application. The synchronous in- 
ductor motor G-E engineers came up with had a rabbet fit for 
direct mounting to the camera. The motor operates at 75 rpm 
and a torque of 75 oz-in., and is giving excellent service. 


Synchronous inductor motors—a G-E exclusive—are available 
in 115- and 230-volt ratings 60,50, and 25 cycles. 


SHADED-POLE INDUCTION MOTOR TAILORED 
» TO VIBRATING SANDER 


An industrial sander manufacturer requested a built-in motor to 
withstand severe vibrations. 


G-E engineers, working closely with customer engineers, helped 
to develop a hand sander, cool to the touch, by adapting a 
specially designed shaded-pole motor rotor and stator. 

Not only were these shaded-pole motor parts designed to with 
stand vibrations encountered in application, they also allowed 
the customer to greatly simplify assembly operations 

G-E shaded-pole motor parts are available in ratings from 15 
mhp to 1/12 hp, 115 and 230 volts, 60 and 50 cycle 


solve drive problems when you buy 
General Electric specialty motors 


You buy solutions to your electric drive problems when 
you buy versatile General Electric specialty motors. 
These motors, applied by experienced G-E application 
engineers, can really solve the “tough ones”’ for you 
design problems like those posed above. 


Among the specialty motor products available for your 
application are: d-c motors and generators, shaded-pole 
motors, specialty induction motors, amplidynes, ta- 


chometer generators, low-speed synchronous inductor 
motors, dynamotors, and universal motors and parts. 


TURN OVER YOUR SPECIAL MOTOR PROBLEMS to 
General Electric early in your planning by contacting 
your local G-E Apparatus Sales Office. Or, if you prefer 
write describing your requirements including quantity 
and application to Section 704-54, General Electric 
Company, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 
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GIDDINGS AND LEWIS VERTICAL BORING MILL is driven by ONSRUD MACHINE WORKS INC. A-42 INVOMILL for high- 
G-E direct-current motors, utilizes G-E all-electric tracer speed, nonferrous metal milling, profiling and routing uses 
control for fast, accurate production. Control automatically three electronic amplidyne feed drives. General Electric 
follows templates, controls any number of motions. devices control longitudinal, transverse and circular motions. 


SEE THESE G-E DEVICES, BOOTHS 107, 108, 109 





SOLDERLESS, UP-FRONT TERMINALS make G-E starters easy to install. Many types 
are available including combination, reversing, multispeed, and manual and mag- 
netic for full- or reduced-voltage starting. They feature G-E strongbox magnet coil, 
enclosed in a tough molded plastic case for better protection against dirt, oil and 
moisture; special alloy contacts for long life; and permanent air gap that can’t wear 
down. All popular NEMA and special enclosures are in the General Electric line. 


COMPLETE LINE includes standard, heavy- 
duty, and oiltight push buttons. Stations 
are made in all NEMA type enclosures. 
“‘Building-block” flexibility of the oil 
tight line permits any combination of 
units in 1-16-unit stations. 


GENERAL ELECTRIC 
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BROWN AND SHARPE AUTOMATIC SCREW MACHINE, com- 
pactly designed to occupy little space, is equipped with Gen- 
eral Electric Tri-Clad* motors, General Electric magnetic 
switches, relays, capacitors and push-button stations. 





PRODUCTION ENGINEERING SHOW 


MORE HORSEPOWER IN LESS SPACE 
makes G-E Tri-Clad* ‘55’ motors 
ideal for machine-tool applications. 
(Dripproof motor above.) General Elec- 
tric’s new design permits weight reduc- 
tion up to 33% in some ratings, size cuts 
up to 40%. Installed on the newest 
machine tools, Tri-Clad motors give a 
neat, compact, modern appearance. 
Available in a wide range of ratings and 
enclosures, they’re easy to handle, easy 
to install, and reduce shipping and 
handling costs of your product. 
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LONGER MOTOR LIFE is engineered int 
each Tri-Clad ‘55’ motor. (Totally 
enclosed fan-cooled motor above.) Cast- 
iron frame, new cooling and insulation 
systems, and fully sealed conduit box 
mean long, reliable service in even the 
most adverse conditions—abrasive or 
conductive dusts, or where coolant is 
present. These features are prompting 
the big “motor switchover” in which 
80% of G-E motors sold in the ratings 
in which Tri-Clad ‘55’ motors are avail- 
able, are built to these specifications. 


MORTON SHEAR-WELD-TRIMMER, operated by G-E motors, 
is controlled by a General Electric motor control 


center, 


which features extra large wiring trough, vertical bus barrier, 
easily removable starter units, and front connection. 


Wide range of G-E components will help 
new machine tools increase production 


By 1964 the estimated demand for 
goods and services from all industry will 
increase 40%. The available work 
force, however, will increase only 13% 
To provide for industry’s future needs, 
therefore, tomorrow’s machine tools 
must be faster, more efficient, and more 
automatic in operation 

Setting the pace are progressive manu 
facturers exhibiting these and other 
new machine tools at the Machine Tool 
Show. General Electric components 
help improve the tools’ performance 
and raise output standards to meet or 
surpass predictions 

G.E. offers designers literally thou 
sands of machine tool components, con 
tinually redesigned and improved in 
extensive development and research 
facilities that help make up G-E en 
gineering leadership. A few of the new 
machine tools with G-E components 
exhibited at the show are described on 
these pages. 

For further information, contact your 
nearest G-E Apparatus Sales Office, or 
write to Sect. 668-124, General Electric 
Company, Schenectady 5, N. Y. 


*Reg. trade-mark of General Electric Co 


TURN PAGE FOR MORE 
SHOW ISSUE NEWS 





Designer's 


CONTINUED FROM PREVIOUS PAGE 


LAPOINTE HORIZONTAL SURFACE BROACHING MACHINE is designed 
with G-E broach drive including 50-hp d-c unit-cooled motor, 50-kw 
unit-cooled m-g set, exciter and control. It achieves speeds up to 300 fpm 


and more with smoothness and flexibility never before possible. 


THIS CLEARING INCLINABLE 60-TON PRESS employs a G-E Tri-Clad >» 
motor, G-E control panel with G-E nonreversing starter, G-E control 
transformer, and G-E relays and oiltight push buttons. Unusually small 


control panel is easily accessible to the machine operator. 


Designers of modern machine tools build in 


DUST-PROOF, COMPLETELY SELF-CONTAINED, G-E direct- 
current totally enclosed unit-cooled motor is_ especially 
suited for broaching machines like the LaPointe model above. 
These G-E unit-cooled d-c motors require no external duct 
work or air filters, yet provide your machines with depend- 
able driving power even in severe atmospheres. Two in- 
dependent air flow systems circulate air internally and ex- 
ternally, while an air-to-air heat exchanger, part of the unit 
cooler, dissipates heat losses. Standard units, ready for your 
designs, are available in all standard ratings from 15 to 
200 hp, in constant or adjustable speed types. 


116 
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NEW, SMALLER, LOW-COST TACHOMETER GENERATOR 
solves many speed measurement and control problems in 
machine-tool design. It occupies minimum space, can be 
flange- or foot-mounted, and installed horizontally or verti- 
cally. Its high versatility permits it to be direct-coupled, 
geared, or belt-driven, according to your needs. Two models 
are available. For use as a pilot exciter on many control appli- 
cations and for speed indication, the high output-voltage 
unit of 100 volts per 1000 rpm is ideal. For speeds up to 
5000 rpm a 50-volt per 100-rpm model is available. Both 
have a conduit box tapped for a 2'4-inch connection. 
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GRAY UNIVERSAL PLANER uses one G-E planer-drive system 
including an m-g set with exciter, main d-c drive motor, planer 
limit switch, tachometer generator, and three Tri-Clad* 


motors. Uniquely, it cuts on both forward and reverse stroke. 
*Reg. trade-mark of General Electric Co. 
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JONES AND LAMSON AUTOMATIC LATHE, equipped with a 
custom-engineered G-E industry control panel, shown else 
where on this page, is a four-cut, fully sequential, hydrau 
lically-controlled lathe with a 45-degree tracing slide. 


G-E components for quality and reliability 








| emer | a 
CUSTOM-BUILT G-E CONTROL PANELS are specially en- 
gineered for each application. The panel at left, for example, 
was built for the Jones and Lamson lathe shown at the top 
of the page. These panels save machine-tool designers time, 
effort and cost because General Electric designs and tests 
them for your specific needs. This reduces the load on your 











J 
own design and drafting staffs, releases them for other proj- 
ects. You save on inventory and storage costs of components, 
and eliminate assembly and wiring, cutting installation 
costs. General Electric’s extensive service facilities include 
37 Apparatus Service Shops offering ’round-the-clock service, 


easily reached by your customers everywhere 668-125 


GENERAL @@ ELECTRIC 
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Flexible G-E Speed Variator Drives Save 
Machining Time, Provide Longer Tool Life 


Provide constant surface cutting speeds 


for varying shape work pieces 


GENERAL ELECTRIC PACKAGED SPEED 
VARIATORS can cut machining time as 
much as 47% when powering boring mills 
and lathes. They provide maximum con- 
stant surface cutting speeds for longer tool 
life, better surface finish and greater pro- 
ductivity. 


LONGER TOOL LIFE—Carbide tools last 
longer if worked at the correct constant 
surface cutting speed. Speed Variators 
adjust spindle speeds automatically so 
work piece always travels by the tool at 
the same speed. As the tool approaches 
or moves away from the center of the 
work, a cam-operated reactor produces 
an electrical signal which is fed to the 
Speed Variator power unit. The Variator 
automatically adjusts the spindle speed 
to maintain the ideal cutting speed. Also, 
the operator can obtain a wide range of 
spindle speeds without gear changing. 





FACTORY-TESTED COMPACT DRIVES 
consist of: (1) Power unit housing con- 
version equipment in small, ventilated 
enclosure; (2) Operator’s control station, 
with push buttons and rheostat that 
mount where convenient for operator; 
(3) Direct-current drive motors, whose 
inherent characteristics of constant torque 
or horsepower and low inertia make them 
ideal for machine-tool operations. 


FOR MORE INFORMATION, contact your 
nearest G-E Apparatus Sales Office, or 
write for bulletin GEA-6127. Section 
815-1, Direct Current Motor and Gen- 


erator Department, General Electric Co., Longer Toot LIFE... Lathe, machining tur- G-E Speed Variators maintain constant 
Erie, Pa bine wheels, gives better performance since surface cutting speeds within narrow limits. 
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Silicone impregnating varnish 
offers you 
greatly improved bond strength 
under operating conditions 





Note how the bond strength curve of 
SR-60 remains higher over the entire 
operating range compared to that OPERATING RANGE 


of conventiona! silicone varnishes 





Ney, 


Sr. 
~ So 


ian Soe CONVENTIONAL SILICONE VARNISHES 


100 150 











BOND STRENGTH, PSI 


























TEMPERATURE, Degrees C 


General Electric's new SR-60 silicone impregnat- penetration; yet it has excellent film-building prop- 
ing varnish offers you up to four times the bond erties. Resistance to oils is superior to other sili- 
strength, at operating temperatures, of conven- cones and there’s lower weight loss on heat-aging. 
tional silicone varnishes tested. Developed to SR-60 represents the first real improvement in 
provide improved performance at temperatures silicone impregnating varnishes in years. Not just 
of 250 C and higher, it offers many other advan- a laboratory product, SR-60 is available in com- 
tages over existing materials. For example, SR-60 mercial quantities—proved by functional tests in 


cures at 150 C! Its viscosity is low, providing good the field! 


CHECK THESE 6&6 BIG BENEFITS 


Up to 4 times more bond strength 
SEND FOR DETAILS-TODAY! 


Excellent film build ] Silicone Products Department, General Electric Company 
| Section 53-4D, Waterford, New York 


Lower weight loss on heat-agirig Please send me data and applic ation sheets on SR-60 


Improved oil resistance 


Withstands 250 C and higher 


Name 
Position 
Firm 


Street 


G-E silicones fit in your future 
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City 


Zone State 7 
IN CANADA: Mail to Canadian General Electric Company, Ltd., Toronto 
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Why leading machine tool 
manufacturer specified 
G-E Flamenol wire 


95-conductor G-E Flamenol control cable simplifies wiring 
of Bullard Cut Master Vertical Turret Lathe Model 75 


Engineers of the Bullard Company, a lead- 
ing machine tool manufacturer, selected G-E 
Flamenol* control cables and machine tool 


enol wiring are its resistance to flame and 
corrosion, high dielectric strength, small 
diameter, and its smooth, hard, surface that 


wiring for this giant vertical turret lathe. 
One of the reasons was General Electric’s 
ability to design and supply the variety of 
cables that best fitted their product needs— 
like the 95-conductor control cable for the 
Cut Master Vertical Turret Lathe. Other 
points that Bullard engineers found valuable 
were the color coding that simplified circuit 
wiring and tracing, and the easy stripping 
of individual conductors which helped them 
make the hundreds of necessary connections 
and terminations quickly and easily. 

Other important advantages of G-E Flam- 


needs no overall protective finish such as 
braid or lead. Meets Joint Industry Confer- 
ence Standards of National Machine Tool 
Builders Association. 


CAN G-E WIRES AND CORDS GIVE YOUR PROD 
UCT EXTRA ADVANTAGES? 


Investigate how G-E wires and 
cords can become an important 
part of your product story. Write 
today for your free copy of “G-E 
Wires, Cables, and Cords for Prod- 
uct Designers.” Address Section 
W166-967, General Electric Com- 
pany, Bridgeport 2, Connecticut. 


RT 


THERE'S A COMPREHENSIVE LINE OF G-E ¥ S FOR YOUR PRODUCT WIRING REQUIREMENTS. 
ae high 


BPE ss Sty) 


G-E MAGNET WIR 
General Electric has 
the correct type for 
every requirement. 
For Class A Applications 
— (Temperatures up 

to 105 C)—Formex* synthetic 
resin film-insulated wire. 

For Class B Applications—(Tempera- 
tures up to150 C)—General 
Electric Alkanex+ magnet wire, 
Deltabeston* glass, or asbestos- 
insulated types. 

For Class H Applications—(Tempera- 
tures up to 180 C)—General 
Electric glass or asbestos types 
impregnated with silicone var- 
nishes, and Teflon** film- 
insulated magnet wire. 


G-E CORDS 


General Electric flexible cords 
provide outstanding performance 
and long life in service where re- 
sistance to heat, moisture, acids, 
alkalies, water, grease, oil, or 
similar conditions is imperative. 
The product designer will find a 
wide selection available for prac- 
tically every type of electrical 
appliance and industrial equip- 
ment. 


G-E FIXTURE WIRE 


General Electric fixture wire is 
available with asbestos, silicone 
rubber, or thermoplastic insula- 
tion to meet a wide variety of 
lighting fixture needs. 








* Reg’stered Trade-mark General Electric 


+ Trade-mark registration applied for by 
Company 


General Electric Company 


** DuPont Trade-mark for tetrafluorethy 
lene resin 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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—it’s practically a 
“treatise” on gears 


Never before, to the best of our knowledge, has so much help- 
ful information been assembled between the covers of a gear 
catalog . . . 76 pages of illustrations, diagrams, definitions, 
tables, charts, and explanations regarding all types of gears. 
If you design, use or buy gears, you can't afford to be without 
a copy of this Book—so fill in coupon below for your copy of 


this valuable text. 


PHILADELPHIA GEAR WORKS, INC. 
Erie Ave. & G St., Phila. 34, Pa. 


Please send me a copy of your NEW 76 page GEAR BOOK, 
NAME TITLE 
COMPANY 


ADDRESS — 


HILADELPHIA 


INCORPORATED 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK «+ PITTSBURGH + CHICAGO + HOUSTON « LYNCHBURG, VA 
BALTIMORE + CLEVELAND 
Virginia Geor & Machine Corp., Lynchburg, Vo 


Industrial Gears & Speed Reducers - LimiTorque Valve Controls 
Established 1892 
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Perspectives 





IN DESIGN AND DEVELOPMENT 


COPPER As of this writing, one of the tightest supply conditions in years exists 
in the domestic copper situation, with an already short supply being aggra- 
vated by striking smelter workers. This situation is reducing anticipated 
supplies by about 12,000 to 15,000 tons weekly. In addition, this amount 
is about the quota to the stockpile—16,000 tons—for third quarter copper 
deliveries, which has already been deferred. Although they do not want to 
do anything so drastic, officials in the Office of Defense Mobilization have 
talked of cutting civilian priority schedules during the emergency. This has 
not been done since the Korean War. 

The scarcity of copper has stopped operations in many small plants, and 
it is expected to get worse. Tight copper scrap export controls have already 
been put into effect, and more severe controls may follow. An actual re- 
moval of stockpile copper by presidential order is the only way to allevi- 
ate the critical consumption requirements now, but the chances are that this 
probably will not be done. It has never been done with any metal. Chile's 
copper has not helped much. In 1952, the U.S. was getting 80 per cent of 
Chile’s production. It has been cut down each year since, until now the U. S. 
can get no more than 33 per cent. The rest is going to Europe where copper 
is commanding 47 cents per pound. The best U.S. price is about 36 cents. 

The only bright spot on the horizon is that one company (Phelps Dodge 
Corp.) has just announced that they have come to terms with the smelter 
workers union. But even if the others follow suit shortly, there is no hope 
of reaching a balance of supply and demand by the end of the year. 


ALUMINUM Total aluminum stockpile diversions of about 400,000,000 pounds have 
been added to the available supply for civilian demand. With some type of 
an Office of Defense Mobilization and General Services Administration set 
up for its re-allocation, the immediate shortage may be eased over. Con- 
gressional investigating committees checked the recent shortage and de- 
cided that the situation was the result of unfortunate circumstances, sudden 
heavy demand, low inventories, and stable production. 

Meanwhile, there is still a possibility of an ODM-sponsored third round 
aluminum expansion. So far, Olin-Mathieson, Harvey, St. Joseph Lead, and 
Revere Copper & Brass all plan to build primary producing plants if the 
conditions are right, i.e., guaranteed loans, or markets. 

Anaconda’s first production hit the market last month, with more to fol- 
low by the first of 1956. The big three—Kaiser, Reynolds, and Alcoa are 
expanding, as well as Alcan, the big Canadian producer. Alcoa, just an- 
nounced that as a result of recent wage increases, the price of 99 per cent 
minimum average aluminum pig will be increased one cent per pound, 
while 99 per cent plus aluminum ingot was upped by 1.2 cents per pound. 
The other two companies are expected to follow suit. 


(Continued on page 125) 
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Why Bodine motors are used 
by these 3 leading 


office machine manufacturers 





Victor Adding Machine Company 


I 


“The wear and tear of 16,400,705 machine ‘ BODINE MANUFACTURES 
operations during the exacting perform- ‘ FRACTIONAL HORSEPOWER 
ance test failed to break down a Bodine ELECTRIC MOTORS FOR: 
motor:’ EL 


adding machines 


letter openers 





sanders 





vending machines 


exhaust fans 


The Hedman Company , Oe duplicating machines 


? c portable tools 


sound recorders 
“For over 33 years we have used Bodine 


motors. We require motors that are small, 
sturdy, long lasting, quiet, trouble-free and - i check protectors 
have a high torque.’ 


air conditioners 


respirators 
voltage regulators 


x-ray timers 





traffic signal timers 





stirrers 


calculating machines 


Klopp Engineering Company 4 ; F: re 2st" envelope sealers 


diesel governors 


... and for many other 
“Since 1936 we have not had a single 


motor failure on this unit, which is cer- 
tainly the reason that we are continuing 


applications. 


to use your motor.’ 














Write Today 


5Oth Anniversary 


Ask for a sample copy of “The Motorgram,” 


= © [) N = a bi-monthly publication discussing application 


h cnuminicwer and design of fractional horsepower 
M .) a ¢ ot pw Le electric motors. 
Bodine Electric Company, 2260 West Ohio Street, Chicago 12, Illinois 
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Perspectives 


STEEL 


LEAD & ZINC 


TITANIUM 


MANGANESE 


NICKEL 


PLASTICS 


The backbone of the industry, steel, is still in tight supply, but is not 
critical, The metal is not stockpiled, and smelters have been running above 
90 per cent production for months, since demands from the automotive 
industry have remained so high. But with retooling this fall for the 1956 
models, steel demand will decline slightly. Even so, steel producers say that 
shipments are still far behind, and the mill backlogs have increased because 
of general good business. Flat-rolled steel is in greatest demand. Even after 
the general steel price increase in July, the expected letdown did not mate- 
rialize. It has been reported that some fabricators will get only 50 per cent of 
their requirements for certain structural steels in the fourth quarter. 

A number of additional steel smelting plants have been proposed, and 
are in construction with ODM-approved tax write-offs. 


Two relatively unwanted metals a few months ago, lead and zinc have 
done an about face, and producers are having difficulty in filling orders. In- 
ventories have been down in some cases to a point where there has been 
talk of ending the General Service Administration—sponsored emergency 
buying program to support the market price. 

A bill to extend the 200,000 ton lead and 300,000 ton zinc buying pro- 
gram by the government was favored by Congress at the end of the session. 
Chances are that the recent tightening in these two metals will end in 
the fall. 


The government is still committed to buy up to 22,500 tons of titanium 
each year, but because of a lack of good refining techniques, only a small 
portion of this is being used, and Air Force demands take most of that. A 
recent government report, based on studies made by the Minerals, Materials 
and Fuels subcommittee says that the many bad reports on the status of 
titanium are not true, and that the difficulties in handling the metal no 
longer exist. It also says that we will be caught short if the present sponge 
goal of 22,500 tons is not revised upwards. The original goal was 35,000 
tons a year, but for some unexplained reason this was cut back. 


This metal is still under several large government sponsored research 
projects, with the hopes still high of developing an inexpensive, large 
quantity up-grading process for huge deposits. The steel demands have in 
turn kept the manganese demand high. A bill now in Congress would in- 
crease manganese buying programs by three times, and open two new 


depots. 


Although not as bad as last spring, nickel is still in short supply. How- 
ever, just recently the ODM directed that 500 tons of the material be made 
available from scheduled shipments to government stockpiles. 


Probable cutbacks in the auto industry will slow down plastics produc- 
tion somewhat, but prices will remain the same unless business generally 
slackens. Polyethylene is getting into many markets, and sales may reach 
325-million pounds in 1955. New uses for the material should take up any 
surplus. 
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Engineered by Tinnerman... 


SPEED CLIPS® GIVE DESKS 
EXTRA MODEL FLEXIBILITY. ..and save money! 


ee Here’s the special SPEED CLIP 

| that enabled the General Fire- 

me’ —, proofing Company, Youngstown, 

W ¢———" Ohio, to build maximum flexibility 

S into its new “Generalaire” office 

furniture. A relatively small number of basic units 

can be interchanged to produce 46 different desk 

and table models. General Fireproofing reduces 

manufacturing and shipping costs; dealers have 
fewer parts to stock and handle! 


This one-piece, spring-steel SPEED CuiP snaps 
easily and quickly into place by hand. It replaces 
a costly five-piece locking bar latch mechanism 





that had to be factory-installed in left- and right- 
hand assemblies. Now, Spreep Curps make it 
possible to ship knockdown locking bars to dealers 
who then build left- and right-hand assemblies 
from basic units to fill customers’ orders. What’s 
more, Generalaire desks are assembled through- 
out with 20 or more Speep Nut brand fasteners 
which contribute greatly to this flexibility. 


A free Tinnerman Fastening Analysis of your 
products may show similar assembly advantages 
with important production savings. See your 
Tinnerman representative soon and write for 
Fastening Analysis Service Bulletin No. 336. 


TINNERMAN PRODUCTS, INC., Box 6688, Dept. 12, Cleveland 1, Ohio 
Canada: Dominion Fasteners, Ltd., Hamilton, Ontario. Great Britain: Simmonds Aeroces 
sories, Ltd., Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri Bar 
busse, Levallois, (Seine). Germany: Hans Sickinger GmbH “MECANO”, Lemgo-i-Lippe 


TINNERMAN 


» 
FASTEST THING (IN FASTENINGS 





PRODUCT ENGINEERING 





Without Regard to the Past 


WHOEVER HAS SEEN the amazing progress made in the reconstruction of 
bombed German cities cannot help but be greatly impressed. ‘The ashes end ruins 
have been replaced by modernistic creations. ‘These, for economic and sen 
mental reasons, would not now exist if destruction had not visited the land; for 
without the compelling forces of necessity, the courage to risk the capital would 
have been lacking. Also, being imbued with a tolerant satisfaction with things 
as they are, there was little desire to convert what was ancient into something 
modern, more useful, more satisfying, more efhcient. 

Old things are preserved and revered for several reasons, mostly sentimental 
Man just hates to scrap what he has lived with no matter how low its value. ‘Th 
is why attics and cellars are so interesting. There are people who hold the lowly 
penny in high reverence. They hang on to their outmoded possession, be it ugly 
or useless, because they cannot forget the price their forefathers paid for the object. 
Only a fire, an earthqu: ike, or other calamity can compel its victims to evaluate 
their lost possessions realistically. Even then too many hang on tenaciously to 
their worship of the relic that was. 

The same philosophy or the same reverence for old things gives rise to a com 
placency that sometimes grips the thinking of an industrial organization, or perhaps 
only its engineering department. Somehow or other in the more or less dim past, 
the mind of some bright engineer gave birth to a wonderful idea that was patented 
and developed into a product which brought tremendous profit. ‘The related 
profit became so important in the eyes of management and engineering that all 
effort was concentrated on further improving that patented device or product 
Meanwhile, countless other opportunities to develop new products demanded by 
changing economy passed by unseen. 

Mr. Herman Heller of Gebriider Heller Maschinenfabrik G. M. B. H. of 
Niirtingen, Germany, has a method of preventing any possibility of stagnation in 
product improvement being caused by the thinking of his engineers being 
concentrated on improving existing patents. Herr Doktor—Ing. Gunsser, director of 
product research and development at Heller explained the system in a minimum 
of words. “We do not patent our designs,” he said, “Thereby we do not 
subconsciously concentrate our thinking on improving patented constructions 
Instead, we continually reach out for entirely new and better designs. What we 
have done in the past is past. The creations of the future must be new without 
regard to the past.” 

Whether it be the rebuilding of a bombed city or the development of strikingly 
new products, the greatest progress can come only if the thinking and the planning 
is done without being restricted to the channels of the past 
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DEPARTURES OF TOMORROW 








TOMORROW: Pick your favorite foods! Then Set the table . . . then set the dial! Future meals could be as easy as that 


this imaginary SUPER CHEF assembles your choice with this miracle meal-getter. And, maybe tomorrow it will be a reality. 
from a vast freezer storage, cooks it to perfection 


by infra-red ray and serves it by conveyor in a When it is, New Departure will play an important part, just as it does in 
Se so many of today's work-savers. For example, you'll find New Departure 
ball bearings in almost every major appliance . . . and for good reason. 
They keep moving parts functioning smoothly, while requiring virtually no 
maintenance. They support loads from any direction... keep parts always 
in perfect alignment. 


If you're dreaming up tomorrow's time-saver, or improving your present 
product, call on New Departure for the most dependable ball bearings 
in the world. 


NEW DEPARTURE @ DIVISION OF GENERAL MOTORS @ BRISTOL, CONNECTICUT 








TODAY: The operation of many of today’s con- 
veniences relies on New Departures. Specially de- 
signed, low-cost New Departure ball bearings in 
the hinges of this heavy refrigerator door make it 


swing open at the lightest touch. MOTMING ROLLS LIKE A BALE 
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RODUCTS 


The tool turret is placed over the chuck 
and offset to the rear with three important 
advantages: chuck is more accessible for 
loading; with large work pieces the tools 
are closer to the ways; and chips and 
coclant fall clear of the work. Work and 
tools are in a better position for the opera- 
tor to see what is going on. 

Vertical height of the operator control 
panel is within the optimum range be- 
tween shoulder height and elbow height 
for the average man. (See article “Human 
Dimensions” in this issue, 


rols had to be built into the head it 
was necessary to design them for left- 
hand operation; but this is a necessity if 
the operator’s right hand is used to po- 

Gh aaa 4 og ition work in the chuck. 
es rodters ie : Air chuck handle is designed for left- 
(, Gote opens hand operation and is placed on level 
a) remove —" with the chuck so both hands are sym- 
chips metrically placed for comfort. (Note: 
lever is being changed to a knob to re- 
duce possibility of accidental operation 

during work cycle.) 


(continued on next } 
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enclosure 


under hood at 


the 
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directiy 
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in a 


ove! 
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or switches, main control druin 


open at standing height. Main 


page l 
pag 
indexes with the tools 


without 


removed (cente! 


sides, 


eye level 


for lubrication 


n an air chuck operated by the rotating ais 
rear of the spindle; this places the 


on the 


ittin ipper right) in a 


\ir pressure to 


it panel, but 


fully 
the cylinder is regulated by 


permits operation of the machine only when 


over 45 psi 


eceeeereerecccerrr: 


ind 


main drive 


ever recererrerrrere 


left 


line 


end 
Hood 


for easy operation; when hood is lifted 


1S 


index 
mtrol drum 
integral with the turret bar and thus 


intermediate 


mofel! 
coolant and indexing motors are 
motor, pump and filter are easily feached; 


Flexible coupling in main motor 


accessible 
a control 
an air switch (behind the coolant pump 


all 





Air control panel 


! 
Motor compartment 


When for servicing 
permits independent removal of 


1 
DOX 


necessary design of 


unit units 
turret feed 


speed transmission unit, and 


powe I 
indexing drive, 


geal and transmission, 


main 
rapid traverse drive 
without 


heavy 


All set-up adjustments are mad 


tools (other 
muscular effort Chere 
pick-off gears in feed 
gear box are retained simply by the gear box cover which is 
held in place by two captive bolts with large “handwheel 
When - the 

power to the 


safety to the operator 


than 
1 socket wrench) and require no 


ire no loose parts or nuts; for example, 


heads 


cover is removed for access to change 


gears 
machine is automatically cut off, providing full 

Speed and feed dogs on the main 
at right) are adjustable from inside 
wrench: lathe cross side operations are¢ the small 
drum to the left of the main control drum; cams are 
clamped by a socket wrench of the same size 
trical contacts to control feeds 


ontrol drum 
the 
timed by 


sec close up 
drum with a socket 
cam 
easily set 


Cams trip el 


Control system is designed to permit selection of either 


both cross slides with any or all turret faces 
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Feed and speed selector 

Indexing motor 

Rotating air cylinder 

for chucking _. 

Feed geor box 


Coolont pump motor — 


15 hp motor 

Speed transmission unit 
Flexible coupling 

Disk type oil filter 
Hydroulic pump and motor 


Oil drain 








Com drum — 


Interchangeable speed and 
feed dogs 





Moin control drum 


Turret indexing motor 
and brake 
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PRUVUC I 


$0-ton turret punch press to which control system has the table. Control box, part of original press setup, has 


en adapted. Director unit houses card reader, command been retained for manual operation of turret, punch and 


selsyns for each motion and operating controls. A control brake. Electronic eye stops machine should the light beam 


panel behind press (not visible) contains electronic and be interrupted during operation. ‘The automatic control 


magnetic circuits which compare selsyn signals, and system appzoximately triples the speed of the manually 


houses the drive motor controls. Motor visible below operated press. Holdover manual functions—loading, clamp 


} 


handwheels is one of two added for automatic table drive; changing, unloading—limit this speed increase on short 


but two hand wheels can still be used to manually position runs 


Automatically Positioned 


Turret Punch Press 


To increase output rate, minimize scrap and reduce 
inspection time, a punched-card control system devel- 
oped by the Specialty Control Dept., General Electric 
Co., Waynesboro, Va., has been applied to the Wiede- 
mann turret punch press. Basic problem was three 
dimensional control—positioning the two table coordi- 
nates and governing the rotation of the turret. The 
control system makes possible automatic positioning, 
and positions via the most direct route point-to-point. 
Punch stroke is actuated simultaneous with card feed. 


144 


Specifications that had to be met were: (1) No 
modifications in basic machine; (2) a continuous 
operation cycle; (3) table cross-slide and in-feed speeds 
of 450 and 300 in. /min., respectively, and turret rota- 
tion of 6 rpm; (4) punch accuracy of 0.010 in.; and 
(5) retention of manual operation. Major problems 
met were determining the best means for data storage 
and interpretation, developing a method for indicating 
position, and designing control circuitry for checking 
and amplifying signals and necessary power drives. 
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and lead-tin alloys have recently been applied in the de 
posited form to provide 


a bearing metal. These alloys 
contain 93 per cent lead and 7 per cent tin. An alloy 
containing 40 per cent lead and 60 per cent tin has 
found application in the electronics field as a solderable 
coating. 

lead-tin 
alloys is made up of fluoborate acid, boric acid, fluoborates 


A typical fluoborate solution used for plating 


of lead and tin and a verv small amount of addition agents 
such as glue. The system operates at room temperature 
and current densities of from 20 to 50 amp per sq ft 
Lead-silver alloys: ‘The addition of lead up to 4 per cent 
increases the hardness of silver and may widen the range of 
its industrial applications. Since this is a hard alloy, thin 
deposits may be used thus keeping the cost down to the 
level where 


it could be considered as a coating material 


It should be pointed out that deposited metals may be 
his 


is an added advantage in many cases. Electrodeposited lead 


harder than the same metais in cast or wrought form. 
g 


silver allovs for bearing uses have been softened by a suit 


able heat treatment. Solutions are made up of potas 
sium cyanide, silver cyanide, potassium tartrate, potassium 
hydroxide and basic lead acetate. The solution operates 
at a temperature of 75 to 90 I with current densities up to 
15 amp per sq ft. 

Nickel-cobalt alloys: Cobalt may be codeposited with 
nickel to produce bright nickel deposits. Cobalt content 
of the deposit is in the range of 1 to 20 per cent. 

Aluminum alloys: Work on the utilization of these 
alloys in electrodeposition is going forward. While tests 
indicate that there are some commercial possibilities for 
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of these 
done on control systems for the solution 
Tin Nickel Alloy: These metals are ble of 


taneous deposition in the form of an 


the use alloys, development work 

| 
SHUI 
intermetallic 
kel from 


nickel lori tannous chloride and 


CO 
pound of 65 per cent tin, 35 r cent ni 1 solu 
tion containing 
ammonia bifluoride. ‘The 
25 amp per sq ft t 
resistant coating which 
solderabk 
overing and throwing 


White Brass: ‘Uhis i 


20 per cent copper and is 


vet readily 


ibout 
mntaiming 
zinc cvanide, nid ind sodium 
hvdroxide. The bright allov : ( sed 1 substitute 
for nickel. It has good cort istance but tends to 
form the white corrosion } 


his alloy has 


78 per cent tin and 22 per 


cOppel C' 


products typical of zin leposit 
l'in-zinc alloys: 1 nominal composition of 


cent zin Ihe solution con 


tains potassium stannate, zin¢ cyanide, potassium cyanide 
and free potassium hydroxide and operates at 150 F plus 
or minus 5 F with 


sq ft. 


lhe principal advantages of tin-zinc alloy are its excellent 


1 current density of 15 to 50 amp per 


solderability and its retention of this property after 
to 4 


system 1s casy to 


aging 
Soldering may be done in of the time required for 
conventional finishes. The ontrol and 
has excellent throwing power. The widest use of part 
plated with tin-zinc alloy is in the electronics industry 
Tungsten alloys: Because of their good chemical and 


physical properties at elevated temperatures tungsten alloy 


137 





NON-MAGNETIC 





Courtesy Century Plating Company 


ALLOY PLATING of 0.0003 to 0.0005 in. thickness is deposited by 20 minutes immersion in a still tank. 


The throwing power of the solution adequately plates inside bottoms along with other surfaces of these cylindrical timing device 
cases. Plating operation shown here is on a tin-nickel alloy producing a hard tarnish-resistant coating with good solderability. 


of iron, 


Diff 


fabrication of these alloys has encouraged 


cobalt, and nickel have been investigated. 
culties in the 
research on their deposition on more easily fabricated basis 


metals 


Electroplating Copper-Tin Alloy 

he most promising corrosion-resistant undercoating for 
nickel-chrome plating is the copper-tin (bronze) alloy. 
When it replaces the copper in decorative copper-nickel 
chrome plating, the copper-tin alloy increases corrosion 
resistance and offers other properties such as excellent cover 
age in recessed areas, high rates of deposition and hardness. 

[he copper-tin alloy can be used for finishing parts 
without the use of nickel, and offers more protection 
than the coppet chromium. 
he alloy is also used as a decorative finish closely resem- 
bling 24 K. gold 


lacquering. 


same thicknesses of under 
It may be protected from tarnishing by 


Ihe recommended alloy composition is approximately 
88 per cent copper, 12 per cent tin. This may be varied 
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considerably without affecting the properties of the deposit 
except the color and without causing any difficulties in the 
application of further coatings 

[he process uses copper anodes and tin is supplied to 
the bath by potassium stannate 


Properties of the Deposit 


By the use of a brightening agent the alloy can be 
plated in a fully bright condition. Otherwise, a dull but 
The ability to be plated 
in either the dull or bright condition provides a finish 
When 


copper-tin is substituted for copper in the copper plus 


easily buffed deposit is obtained. 


with a great number of possible applications. 
chromium or copper plus nickel plus chromium systems 
the corrosion resistance is markedly superior. 

The alloy is highly ductile when plated in the dull 
condition and only slightly less so when plated bright, 


thus permitting some bending of the part after plating. 


Copper-tin is harder than copper and approaches the 
hardness of nickel so that, mechanically, it provides an 
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Uses of Copper-Tin 
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Courtesy Century Plating Compar vith current 
SMALL PARTS, in quantity, are alloy-plated in a Lucite barrel to reduce costs. This 100 amp per sq ft 
method results in the same solderability, tarnish resistance, and good appearance obtain- 7. 
able in the still bath. Deposition is held constant at 65 percent tin and 35 per cent nickel Deposition Control 


temper 
excellent undercoat for nickel or chromium. Its hardness hydroxide contents of the solu 
has been reported to be approximately 325 Vickers. The color. High temperature anc 
alloy buffs more readily than copper, with less tendency with low free potassium hyd: 
to “drag” or cut through. The copper-tin alloy in either the deposition of a higher tin alloy yielding 
the buffed or bright plated condition has a very attractive Conversely, lower temperatures with low: 
appearance; it is richer and more golden in color than brass. cyanide and higher free | 
(he throwing power of the bath is superior to the vari- deposition of red bronze hig 
ous copper plating solutions. It has been possible to plate Brightener additions can be readil) 
parts in the alloy plating solution that could not be satis- of a Hull cell. Excessive amounts of brig 
factorily covered in a copper strike without special racking tion can cause brittleness in the deposit 
fixtures. Plating speeds in excess of 0.0001 in. per minute deposits have been observed when 
have been attained at current densities over 100 amp per if the parts are removed from a 
sq ft. Deposits are smooth without excessive build-up. concentration of brightener exposed to ait 
If correct pre-treatment is applied, the alloy can be is made to continue plating on them 
plated directly on good quality zinc base die castings with- treatment. This may be eliminated if the part 


out prior flash plating. If any difficulty is encountered in acid dipped and rinsed again prior to replacing 

obtaining good adhesion, the parts may be flashed with plating tank or if they are allowed to remain in contact with 
copper prior to bronze plating. For the plating of alumi- the solution for a few seconds before the current i 
num, bronze may be used in place of copper over immer-__ reapplied. It is generally idvisable to lower the brightener 


sion zinc for better coverage and corrosion resistance. concentration when this condition is observed 
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DESIGN 





FEATURES 


Turret Lathe Designed 


for Operator Convenience 


Two major design objectives guided the devel- 
opment of the new Warner & Swasey 2AC sin- 
gle-spindle chucking lathe: Eliminate every 
time-consuming set-up adjustment, and design 
for operator convenience. 

Some gains in both aims had been incorpor- 
ated in earlier designs of other tools, particular- 
ly in simplification of set-up functions; but in 
this mew 2AC turret lathe every set-up adjust- 
ment is positioned at a good work height under 
the hood at the left end of the machine. Opera- 
tion during the work cycle is completely auto- 
matic, initiated by pushing one button after the 
work is chucked. 


a 
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enclosed, non-ventilated motor 1s 
provided by using a blank cover 


in place of the perforated onc 





shown lotally-enclosed fan 





ovled motor, shown in Fig 


Rerated ((A), is available for operation 
idverse ambient conditions 
-NEMA | ; ( ial-ain gap motor 1s norm 
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types results from th 
rotor diameter being equal to 
tor diameter This in 

eased inertia lengthens the a 

eleration period. Accelerating 


| } 


for both NEMA and axial-air-gap motors. Numbers 1, 2 and 3 indicate se- time of the axialair-gap, old 


quence of calculation. NEMA. and rerated NEMA 74 


hp 1800-rpm motor ire com 
pared in Fig. 5. These curve 
vere calculated from the Design 


BR speed-torqu¢ haracteristu 


Available Types following formula 
Axially-air-gap motors are available in 4 to 15 hp rating: WR* X ARpm 
with torque and temperature characteristics corresponding 

to NEMA Design B, and Design C, and Design D motors. Where t time in se 

Physical dimensions, which differ from NEMA standards WR roter inert 

are listed in Table I \Rpm = change in rp 
The standard axial-air-gap motor, shown in Fig. | speed. 


meets the requirements of drip-proof standards. ‘The totalh torque 
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Since the accelerating torque is not substantially con 


stant over the accelerating period, the accelerating time 


is Calculated in specific increments of increase in speed. 
Che torque used is the average available during the chosen 
increment and is indicated by the brackets I, 2, 
it the right of the speed-torque curve. 


and 3 


Flywheel Effect 


he flywheel effect of the axial-air-gap rotors must be 
valuated in applying these motors. Table II 
that where the inertia of a conventional 
that of 
unit is considerable. 


indicates 
might 
axial-air-gap 
However, in applications with inter 


motor 
be insignificant, the comparable 
mittent loads on the drive or where it is desired to main- 
tain shaft speed despite momentary peak loading, the high 
inertia is an advantage. 
lor example, if a 74 hp, 1800-rpm motor is to be used 
to drive the flywheel of a punch press through a drive 
tio of 5 to 1 the WR? of the axial-air-gap motor is 10.5 
vhile that of the same rerate motor is 1.5 lb-ft, as 
n in Fig, ¢ lhe effective inertia of the motor at the 
| shaft or driven speed is 


Rpm 
W . 
- ( <3 


effective inertia of motor at flywheel shaft 
inertia of motor. 

motor-shaft or driving speed 
flywheel-shaft or driven speed 


1750 97 5 Ib-f 
350 sith arate 


' 
i 


WR 


ite motor 


WR 262.5 lb-ft 


; ( 1750 ) 
10.5 - 
350 


requiring the flywheel effect for delivery of 


Machines 


peak horsepower at periodic intervals can utilize the axial 
air-gap motor in two ways: (1) the additional inertia of this 
type motor can replace a portion of the machine flywheel, 
or (2) with the same flywheel a smaller hp rating may 
be used. For full utilization of motor WR’ the moto 
should be geared to the load. V-belt drives, unless specially 
designed, will not deliver maximum energy from the 
motor flywheel in the short interval of time that the punch 
or shear requires its maximum torque. 


Application Considerations 


Saving in space is the prime advantage of the axial-air 
gap motor. For example, in one application a pair of 
}-hp gear motors were mounted back to back with a brake 


and clutch between, requiring only 26 in. overall. 


Lighter weight of the axial-air-gap motor is a secondary 
advantage; in machines requiring movable elements which 
mount a motor, this reduction in weight can be of special 
significance. 

Open drip-proof motors require minimum space for 
most applications. In these motors the cooling air is 
thrown against the curved contour of the cover rather 
than against the stator windings as in the conventional 
motor, reducing abrasive wear on the winding insulation 
when rock dust, or other sharp particles are carried in the 
air. 

Greatest space saving is obtained when the motor is 
supplied as a rotor and stator assembled and integrated 
as a part of the driven equipment designed, as shown 
in Fig. 7 

lotally-enclosed nonventilated units, available up to 
3 hp at 1800 rpm, require larger frame sizes than open 
motors. The nonventilated motor can be used for driving 
fans or blowers where the air stream provides additional 
cooling; in this case the same frame size as the corre 
sponding open motor may be applied. 

Enclosed fan-cooled motors are designed for use in 


Table Il—Comparison of 3-phase, 1800-rpm flange-mounted air-gap and foot-mounted old NEMA and rerated motors. 
Data is approximate. Length is measured from closed end of motor to outside of bearing closure at shaft end. 
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Fig. 7—Examples of i 
motor into design. (A 

with Warner brake, a (Cc) 
by Leakproof Pump Co. 











7 ‘ -hp motor 


Motor wrR* Effective motor wR* at flywheel shoft 





Axiatoir-gap 


10.5ib-ft* 262.5 Ib-ft* 








NEMA reroted 


1.5 Ib-ft® 37.5 Ib-ft® 

















atmospheres containing metallic particles, oil mist, o1 
other 
attack the 
motors in 


mechanical suspensions of materials which would 


windings. Frame sizes are the Same as open 


some ratings, and for the larger ratings are a 
frame size larger 

shaft less than for 
tional motors because of the design of the interior sup 


porting frame 


Tolerances for runout are conven 


[his is an advantage in the direct-shaft 
mounting of fans, impellers, o1 other devices which require 
close clearances for proper operation. 


Replacement of a successfully applied conventional! 


] 


motor by a smaller axial-au gap motor of the same rating 


will not fully utilize the space-saving advantages of this 
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motor: this can 
can be put to 


ind motor mo 


FOR FURTHER READING: In 
articles on the selection and application of motors for machine 
tool drives a detailed analysis of NEMA Design B, C, and D 
torque-speed ratings was made in “The Importance of Duty 


this continuing program of 


Cycle in Selecting Polyphase Induction Motors, November 1954 
page 174. 
included. An earlier 
1952 page 142, 


Detailed calculations of accelerating ume also 
Motor 


for determining 


were 


article “How Big a in September 


reviews four methods proper 


motor rating: calculating from motor data, using load-torque 
tests, making metered running tests, and taking temperature rise 


on a heat run. 





ROBERT T. GORE 


Technical Service Engineer, 
Metal & Thermit Corporation, New York 17, N. Y. 


ELECTRODEPOSITED ALLOYS offer advantages in abrasion 
resistance, appearance, corrosion resistance and economy. 
lor example, reduction in metal costs can be accomplished 
by using copper-tin to replace nickel. The use of brass 
and gold alloys results in special and variable color effects 
while bright deposits can be obtained by the deposition 
of nickel-cobalt and nickel-tin. Deposited alloys have other 
special advantages such as solderability, rubber adhesion 
and tarnish resistance. The possibility exists of depositing 
rarer metals in alloy forms even though these metals do not 
make satisfactory platings by themselves. The most im- 
portant advantage for the use of alloy plating is that it 
provides combinations of properties which are not obtain- 
able through the use of a single metal. 

There were, however, certain problems encountered in 
the process that were not found in the electrodeposition 
of single metals. Inability to control the composition of 
the deposits was a distinct disadvantage which retarded 
the general use of alloy plating. Some of the alloys which 
are electrodeposited in commercial volumes are brass, lead- 
tin, tin-nickel, cadmium-silver, tin-zinc, tungsten alloys and 
bronze. 

New solution formulations and improved control tech- 
niques have overcome this difficulty in many cases so that 
now such alloys as brass, white brass, various golds, tin-zinc, 
lead-tin, tin-nickel, nickel cobalt and several bronzes are 
plated in commercial volumes. In addition to these, the 


136 


two ternary alloys, copper-tin-zinc and lead-antimony-tin 
have found practical application. 

Brass has been one of the most popular of the plating 
alloys. It provides a good decorative and protective finish 
for iron and steel and is an excellent base for the adhesion 
of some rubber compositions to steel and other metals. 
Brass plating solutions, made up of a number of constitu- 
ents each with a definite influence on the alloy plating 
process, have been subjected to intense investigation with 
the result that deposition factors have been evaluated so 
that the process can now be more closely controlled. 

The sodium consists of copper cyanide, zinc cyanide, 
sodium cyanide and usually sodium carbonate. Ammonia 
or proprietary materials are often added to regulate the 
color of the deposits. In general, relatively low current 
densities, 5 amp per sq ft, are used. Higher current 
densities reduce the cathode efficiency. This solution is 
operated at room temperature or higher, has good throwing 
power and results in a uniform color if close attention is 
given to solution composition and operating temperature. 
Arsenic is used to lighten the color. 

Speculum Metal is a hard silvery-white alloy of copper 
and tin used for polished reflectors. Its hardness and re- 
sistance to corrosion make it suitable for many applications. 
One solution is made up of tin, copper, free-sodium cyanide 
and caustic soda. It is necessary to use separate copper 
and tin anodes. Recently a new solution has been de- 
veloped using alloy anodes and yielding bright deposits. 

Lead-tin alloys: The deposition of lead-tin alloys is 
becoming a common operation. Solutions containing the 
fluoborates of the metals are being worked successfully 
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PRODUCT ENGINEERING 


Axial-Air-Gap Motors for 


Machine Tool Drives 


JOHN MERRIELL, CHIEF APPLICATION ENGINEER, FAIRBANKS MORSE & CO 


THE AXIAL-AIR-GAP, or “pancake” motor as it is 
sometimes called, is a three-phase induction motor 
with a flat cylindrical rotor and stator; electrically 
it is the same as a conventional motor, but mechani- 
cally the rotor turns in a plane parallel to the stator 
instead of rotating inside it. 

In both conventional and axial-air-gap polyphase 
motors a rotating flux is produced by currents in 
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the stator windings; this flux crosses the air gap 


and into the rotor, causing currents in the rotor 
conductors and producing the rotational torque 
Mechanical relationship of principal components 
of the axial-air-gap motor is shown in Fig. 1. The 
rotor laminations are welded to the cast rotor 
spider which supports the rotor assembly; spider 


ribs act as a fan. In operation the fan throws 


129 
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Fig. 1i—{A) Exploded 
view, right; (B) assembled 
view, below, without cov- 
er; (C) front face of rotor 
and flange end of stator. 


Stotor 
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conventional (left) and axial-air-gap (right) motor construction. 


of 
and magnetic relationship is maintained as indicated 


the mechan- 


transition diagrams from the conventional (A) to the axial-air-gap arrangement (C). 


a cooling 


the rotor where it is directed downward by the cover. This 
construction provides more efficient cooling than in con- air gap 
ventional types. Rotor cover also acts as a guard for stato1 


coils. 


In a conventional motor flux flows from the stator to 
the rotor at right angles to the plane of the air gap and 
the shaft, as shown by the heavy arrow on te basic sectioned 
view of the conventional motor at the left of Fig. 2. In 


> es 
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ir stream radially outward across the face of 


the axial-air-gap, 

from rotor to 
but now in 

[he development 


] 
conventional! 


lamination faces, 
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shown at the 
stator at ngnht 


the intermediate step in 
of 90 deg to the shaft as shown in (¢ 


indicat 


right, 
ingle 


I 
ixial-air 


in Fig 


spreading the conventional rotor and 


the 


to 
1 direction parallel to 
of the 


is indicated 


cap I 


| 
ind 
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until flattened to 


by I, 2, 3 
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Free 
end 
beaing 
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4 
Cover (Not an 
integral port) 


Fig. 3—Mechanical relationship of rotor and stator of axial-air- 
motor. Shaft end play in this type motor is within tolerances not 
obtained with conventional types. In the standard 

motors shown here, rotor and stator laminations are welded 
supporting members. Separate stators 

with or without spiders, a 

incorporate the motor using their 

structure. Such arrangement saves 


‘ther across the air gap; the flux moves around the shaft 
but now parallel to it. 

(he unique construction of the axial-air-gap stator and 
rotor is produced by using long strips of electrical steel 
punched and wound to form a thick laminated ring. Rela 
tive operating positions of the rotor and stator are shown 
in the cross-section view of the motor in Fig. 3 

[he stator has conventional three-phase windings and 
the rotor has centrifugally cast bars and copper end rings 


75 
13 


on the inside and outside surfaces of the rotor laminations 
(he rotor and shaft are supported by front and rear ball 
bearings. The drive-end bearing is a double-row, high 
thrust type which carries the external radial load as well 
as the thrust load produced by the magnetic pull between 
the rotor and stator. Because of this feature the motor 
may be mounted either vertically or horizontally without 


requiring special design provisions to compensate for the 


wide permissible variations in mounting position. 
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forced up the same amount. To drop the load, flow 
through the four-way valve is reversed, and oil from 
the lower sides of the cylinders is metered through the 
hydraulic gear motors and back to the oil reservoir. 

If the lift shoes and cylinders are unequally loaded, 
the motor associated with the lightly loaded cylinder 
will drive the other motors as a pump, maintaining 
equal flow into all four cylinders. In effect, the power 
supplied is divided equally by the four gear motors 
even though the cylinder load may be unbalanced. 

When released, the valve spool returns to its center 
position and the blocked ports hold the load in place. 
Leakage in the valve is so small an amount that fairly 
long trips can be made without noticeable lowering of 
the lift shoes. Leakage through the motors is only pos 
sible when there is a pressure drop across the motor, 
that is, when an unequal load is carried by the four 
cylinders; even then, the leakage produces only minor 
variations in piston displacement. 

After long periods of use, cumulative variations may 
require resynchronization of the cylinders. This is ac- 
complished by running the lift shoes to the ends of the 
strokes and holding the valve open; with full oil pres- 
sure across the motor whose cylinder is still short of 
its end stop, leakage across this motor will even out the 
lift shoes after a few minutes. 

Pilot operated check valves between each cylinder 
and motor are controlled by the pressure in the line 


at the opposite side of the cylinder. Unless the opposite 


side is pressurized, discharge flow is not permitted and 
the piston will be held in place. This is a safety pre- 
caution to prevent the load from falling in the event 
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that broken lines or connections discharge oil. 

When the valve spool is moved only a small amount 
off center the pump is still sending oil through to the 
reservoir but the port to the cylinders may also be 
partially open. If unrestrained, oil from the cylinder 
would discharge to the oil reservoir permitting the 
load to drop. To prevent this, pilot operated check 
valves are installed in the line to the cylinders from the 
gear motors. These check valves are mounted in the 
line and prevent cylinder flow to the reservoir until 
the pressure is sufficient to support load carried by the 
cylinders. 

This system, employing standard, inexpensive com- 
ponents, synchronizes the displacements of four cylin- 


ders without sacrificing power or safety 








Truck Performance Specifications 





Load capacity, Maximum 60.000 Ib 


Load dimensions length 9 ft 2 in 
6 ft 2 in 
> it 

2) mn 

length 18 ft 2 in 
width 10 ft 6 in 
height 12 ft 4 in. 

Wheelbase 13 ft 6 in 

Engine 6 cyl, 180 hp 


450 ft Ib torque 











PRODUCT DESIGNS 


High-Power Lever-Action Rifle 


To develop a lever action rifle capable of firing 
a cartridge giving a muzzle velocity of approxi- 
mately 3000 ft/sec was the basic aim of the Win- 
chester Arms and Ammunition Div, Olin Mathie- 
son Chemical Corp., New Haven, Conn. in the 
design of the Model 88 sporting rifle. 


Requirements were (1) one-piece stock; (2) 
center of gravity unaffected by number of cart- 
ridges in the magazine; (3) lever stroke of less 
than 100 deg; (4) completely closed ejector port 
with case injection at an acute angle; (5) trigger 
to rotate with lever with complete safety. 








Receiver Ejection port 


Trigger 
Cartridge magazine 


Barre/ 








One-piece stock was desired to minimize barrel vibration and facilitate fast take-down. 


In the receivers of all previous lever 


action rifles, the section through the linkage which converts lever rotation to reciprocating bolt action was too thick for the stock 


to embrace the receiver. Practical maximum section for a one piece stock was about 1% in 


high-strength steels which made possible reduced thickness of section components. 


, obtained in the new design by using 





Lightening 
holes 





Trigger 


Receiver Firing 


safety 


Trigger 
guard 


Bolt 


Rear magazine latch 


Bolt 
sleeve lock 





Barrel screw 
fostening 


Front magazine lock 


Magazine 








Barrel is secured at front of stock by sin- 
through stock 
block, in turn support- 
The barrel and 
receiver assembly are located to place the 
center of gravity at the center of the maga- 
zine; balance is thus unaffected by the 
number of cartridges in the magazine. To 
withstand pressure required to develop a 
bullet velocity of 3000 ft/sec, the breech 
lock is at the front of the bolt; less pres- 


second 
butt holds recoil 


ing rear of 


gle screw: screw 


receiver 


158 


sure is transmitted along length of bolt, 
subjecting the receiver to less stretch. 
Lever and trigger rotate as unit through 
60 deg stroke, to unlock bolt, eject cart- 
ridge case and cock. Initial forward rotation 
of lever operates a safety latch for locking 
the hammer to prevent firing; further travel 
rotates the bolt 60 deg, freeing bolt from 
breech lock, and breaks the cartridge seal. 
As lever is fully rotated, bolt and cartridge 
are retracted and cartridge cases ejected; 


the hammer has been carried back to the 
cocked position, and a new cartridge in 
serted into the chamber As lever is 
closed, bolt advances to engage cartridge 
After bolt reaches end of stroke, further 
lever travel rotates bolt to engage breech 


lock. 


shown, trigger guard is seated, and safety 


As lever is completely closed, as 


latch released, leaving pawl (or “‘sear’’) to 
hold hammer. Pulling trigger releases pawl, 
sending hammer against firing pin 


Product Engineering — September, 1955 





Bolt is rotated and reciprocated by two 
links; cam slot in rear link varies the lever 
age. Length of lever stroke could be less 
than 60 deg, but leverage would be sacri 
ficed. No relative movement occurs be 
tween bolt and bolt sleeve when bolt is 
rotated. A pin travels in helical groove 
of bolt sleeve lock, engaging bolt and 


sleeve: thus, when bolt sleeve lock i 
tially reciprocated, bolt rotates 
In earlier design, no bolt sleeve lock 


was used, front link being pinned directly 
to bolt sleeve The distance traveled by 
bolt sleeve to rotate and retract the 
would have required longer receiver 


; 


l'o eject the cartridge case at an a 


Firing Bolt sleeve Bolt sleeve 80 Bolt sleeve 


pin 





Hammer /ock 
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PRODUCT DESIGNS 


Power drivers for threaded fasteners have used one 
of two methods for driving fasteners to predetermined 
torque values. An air motor can drive the screw until 
the motor stalls, with the stall point adjusted by vary- 
ing the air pressure. Above 500 rpm the flywheel ef- 
fect of the motor parts results in inconsistent tighten- 
ing of screws. 

The second method uses a mechanical clutch which 
disengages when the desired tightness has been 
reached, but (1) final tightness is dependent on the 
judgment, skill and reflexes of the operator; (2) 
clutch disengages only momentarily when full tight- 
ness is approached, and immediately re-engages giv- 
ing rise to a ratcheting action; and (3) the ratcheting 
damages screws and bits, wears the jaws of the clutch 
and can be extremely noisy. 

The Chicago Pneumatic Tool Company recently an- 
nounced a new solution to this problem in which the 
mechanical clutch is replaced by a magnetic type using 
an Alnico V permanent magnet. This clutch disengages 
fully the instant proper torque is attained, and stays 
disengaged until the screwdriver or nut runner is re- 
moved from the work. The human element in deter- 
mining proper fastener tightness is removed entirely 
from the driving operation. The clutch jaws remain 
separated, eliminating objectionable ratcheting or im- 
pacting action. Most fasteners must be tightened to 80- 
85 per cent of breaking load, for which clutch can be 
set; thus, failures caused by under or over tightening 
are avoided. 


Magnetic 
One-Shot Clutch 


Controls Torque 


in Power 


Screwdriver 
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Spindle drive motor 
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laterlock for siow-speed 
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racer head (upper left) is a disk, with a 


diameter multi 


diameter equal to cutter 


plied by the reduction ratio—10:1 in this 
illustration of a template for a steam tu 
bine blade section. The finished template 
is shown mounted on the work table 

In preparing layouts a dimensionally 
conventional draft 


used; the 


stable tracing cloth and 


ing instruments are conductive 
than 
can be positioned with an a 
005 in. A 10:1 
drafting error to 


reduction side of the 


line (a commercial silver ink rather 
India ink 
curacy of ratio will thus 
reduce the OOOS in 

Pick-up at the 
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PRODUCT DESIGNS 


High Speed 
Screw Machine 


To provide higher surface speeds on small diameter 
work, a pre-loaded ball bearing spindle designed for 
7200 rpm has been incorporated into the Model 00 
screw machine manufactured by Brown & Sharpe, Provi- 
dence, R. I. No spindle bearing adjustments are neces- 
sary, aiding close tolerance work. Plastic cones mounted 
on steel shell give efficient spindle reversing clutch; 
cones give low inertia, and steel frame has low thermal 


expansion. Chains are used for positive spindle drive. 


clutch 
Chip tray was en 


Control station has jog button to actuate electromagneti 


n driveshaft, replacing mechanical clutch 
larged and made more accessible by removing front support cast 
ing; right rear support was redesigned to carry greater load. Drive 
ears, chains and bearings are splash-lubricated from oil reservoir 
in machine base. All other components are forced-feed lubricated 
by a system that reaches 14 more points than previous model, 
including turret slide ways, clutch and plunger 

Spindle is supplied coolant through valve and adjustable dis 
tributor; the coolant drains through chip tray perforations to 


reservoir below. Drain plug aids coolant changing; after plug 1s 


point. After stock is advanced, cams ch 
slide and carry stop clear of work. =~ 

Kneb is used to adjust amount of 
positioning an element along a pivoted 
element is from pivot determines distance sli 
Springs compress to prevent damage to 
advance meets interference. 

Spindle is driven by 4 pitch, 
minimize pulsations (see ‘ Pulsations 
Chain Drives,” July 1955 page 168). ti 
for high speed turning is changed by reversing ; 
switch changes direction of main motor, with 
gears so set-up that drive shaft rotation 
changed. Reversing switch cannot be 
gears be improperly positioned; a shoe prevents 
improper gear on stud. 5 

To hold the workpiece stationary for milling or 
drilling, a brake disc can be applied to spindle 
clutch is in neutral. Previously, slow speed 
had to be blocked. Chain tension is 
machine by moving a sleeve allowing 
idler sprocket forward. an 
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Ball bearings replace roller p 
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reduced bearing friction per 
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PRODUCT DESIGNS 








Lift is Synchronized Hydraulically 


Standing high on its wheels this straddle truck car- 
ries steel or lumber on two lift shoes beneath the 
undercarriage. Two hydraulic cylinders are used to 
swing the lift shoes under the load, and lifting is ac- 
complished by means of additional hydraulic cylinders 
located near the wheels in the corners of the truck. 
Each lift shoe is raised by two hydraulic cylinders; 
all four lift cylinders should maintain equal rise even 
when an unbalanced load is raised. 

In common practice the shoes were geared together 
mechanically by means of heavy bell cranks. This 
mechanical coupling required sturdy shafts and bear- 
ings; wear and maintenance problems made this type 
of synchronism expensive and unwieldly. Hydraulic 
synchronism substituted four inexpensive hydraulic 
gear motors and suitable tubing connections, provid- 
ing precise matching of piston movement under all 
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load conditions. 

As shown in the diagram, flow from the bottom of 
each double-acting cylinder passes through a pilot 
operated check valve and then is metered through a 
fixed-displacement hydraulic gear motor. Flow from 
the four gear motors is manifolded and connected to a 
manually operated, four-way, spring-centered valve. 
The four gear motors are identical, their shafts 
coupled so that the oil discharged or received by the 
bottom of each cylinder is the same. The upper sides 
of the cylinders are manifolded and connected to the 
four-way valve. 

Flow from the main pump (at the bottom in the 
diagram) is controlled by the operator through the 
Hydreco four-way valve. To lift the load the valve 
spool is shifted to the right and high pressure oil is 
divided equally by the four motors. Each piston is 


Product Enginecring September, 1955 




















Out 


E=300 + I00L Bae 





Leod 


network 
otes4ebs676 a 
Spork gop length, L-in x OOO! 














Milling machine for three-dimensional Non 
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PRODUCT DESIGNS Spark-Gap Tracer Control (continued) 
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In addition to duplicating a three-di 
mensional model, the same spark gap trans 
ducer makes possible this template and 
cam machine (left 


which produces a two 
dimensional 


part from a scale drawing 


Bed is in the form of a right angle; at the 


outboard end of the long leg is the rotary 
drawing table; at the end of the short leg 
is the work table 


is a common drive shaft synchronizing the 


Forming a hypotenuse 
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PRODUCT DESIGNS Spark-Gap Tracer Control (continued) 


Conductive silver ink 


Spark-gap stylus 
Scale drawing on tracing cloth 


High-voltage /ead 


Rotating | 
toble 


Cross slide motor 
and clutch 





Product Engineering September, 1955 





\\ rADIK 
hand fed into dir or slot perator pushes 


ontrol on” button, card reading is initiated 





ind ippropriate motions directed by 
Movable 
toble system; all three motions position simultane 
\ ously. Feed drives run at pre-set top speed 
until reaching given distance from the desired 
‘tors operate at peed pri 
j th distance 
position ter rx 
uppel ind 
initiated 
reader for next 
separat hain 
turrets 
I ITC nass 
stabilizing—chain di 
duce whi ping action, anc 
ated at a point farthe 
posit n ( Nps hown 
by smaller spring clam] 
tween 
be mad 
vithout ha 
lable and turret 
basis Of backlias 


additional fa 








ent caces TURRET _ | OPERATOR'S INSTRUCTIONS 
(x-AXIS) | (Y-AXIS) | POSITION MACHINE INSTRUCTIONS 
oo eee: re) 0000000 


fk ms 1 ££. 6 & 7 








~~ 


= 
— 
+ 


2 


re) 
® wo &'6 BW 
@ s'e w 


o @ wv: @ 


- 


eo oo +: 


4 


eo ow &,@ NWN 
eo oa 2; 8 NW 


2 
3 
a 
5 
6 


Rewincron Rano P-1060 


7 


8 


o @®@ w 
o o@ w 
o oN 
o f®2 wN 
o oa ~w 
o Oo w 
o @ wN 
o fo ww 
so @& wN 


Printed in U.S.A 
~ 



































= 
© 
: 
. 
. 
° 

















{ 
/ 


i 
[ 


it 
baby 


Ht 


Hee 
t 
fetes 


Product Engineering September, 1955 





PRODUCT DESIGNS 
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PRUVUYUCT VESIGNS 


Spark-Gap 


Tracer Control 


Tai!stock ond 
corriage for 
work 


Headstock 
drive motor 


Common headstock 
for mode/ and work 


Cutter 
drive 
Tailstock and 
corrioge for 
mode/ 


Common shaft for cross 
feed of tracer and cutter 


increased need to duplicate smal! parts of com- 
plex form and shape led to the demand for a 
tracer control that could operate with little (or 
no) stylus force, with fast response, and simple 
enough for application to a relatively low-cost 
machine, For some three-dimensional parts, such 
as jet engine blades with airfoil contours, closer 
tolerances were needed in combination with oper- 
ating speeds high enough to handle limited pro- 
duction quantities. And, since many two-dimen- 
sional contours needed are empirical designs it 
would be helpful if the tracer system could work 
directly from a drawing. 

Two new tracer-controlled milling machines, de- 
veloped and manufactured by New England Ma- 
chine & Tool Co., and marketed and serviced by 
Pratt & Whitney Div. of Niles-Bement-Pond Co., 
accomplish these design objectives using an adapta- 
tion of the spark-gap principle in which the volt- 
age across a spark gap varies with gap length. This 
system senses position of stylus in relation to a 
conductive surface by the potential of a spark gap 
between stylus and model. A servo system main- 
tains a fixed gap of the order of 0.001 in. between 
the stylus and pattern or between stylus and a 
conductive ink line on a drawing. Since the stylus 
never touches the model, no operating force is ex- 
erted on the model, speed of response is high, 
output signal is large, and the system responds to 
changes of less than 0.0002 in. 
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TORQUE SETTING is ad- 
justed by screwing the magnet 
assembly into or out of the up- 
per clutch jaw. This changes the 
depth of engagement and the 
angle of contact of the teeth on 
the clutch jaws. For maximum 
torque, clutch jaws are set with 
maximum engagement _illus- 
trated. Torque required to cam 
the lower jaw out of and away 
from the upper jaw under re- 
straint of magnet on armature 
will be high because of the steep 
angle of contact of the teeth. 
For minimum torque, magnet 
assembly is screwed out of upper 
jaw. With this setting the angle 
of contact at this point is rela- 
tively small and a considerably 
smaller torque will break the 
magnet away from the armature. 
Torque setting is independent of 
fluctuations in air pressure. 





A Product Engineering Staff Report 


What Users Want in the Design of 


achine Tool 
ontrols and Drives 


Summary of confidential interviews with production and mainte- 


nance supervisors in a representative group of metal-working plants. 


To uncover areas of needed improvement 
in the design of motor drives and com- 
and 


craft engines, 
automatic 
ponents, electrical, electronic and 
for machine 


tools, Product Engineering editors con- 


hydraulic control systems ness machines, 


airframe 
machinery, 

sembly, automotive manufacturing, busi- 
centrifuges, 


manufacturing, this summary. No specific identification 


automotive as- can be made, nor can further information 
than here reported be made available. 


chemical Some needs reported here have been 


ducted a planned series of personal inter- 
views with production superintendents 
and maintenance supervisors in a repre- 
sentative group of plants. 

Some were large plants with thousands 
of machines; some were small with only 
one machine of a kind. Some worked on 
tight production schedules where down 
time was costly; others were building 
special equipment with long delivery 
schedules. Plants doing high-precision 
included, as well as a few 
who worked to wide-tolerances, 


work were 


Industries covered in these interviews 


included: Agricultural machinery; air- 


process equipment, communications 
equipment, electrical controls, electrical 
manufacturing, electric motors, hydraulic 
control, hydraulic industrial 
(heavy), industrial trucks, 
machine tools, military fire control, ord- 
nance, printing presses, wire and cable. 

In this wide range of industries, there 
was remarkable concurrence on a number 
of important needs—confirmed even by 
the plant superintendents in some shops 
making machine tools. 

Since the editors received this informa- 
tion on the promise of complete ano- 


presses, 
machinery 


nymity—as a means of getting closer to 


real needs—no sources are identified in 


or are being met in newer types of 
machines. But the frequency with which 
these needs were expressed—even when 
machines meeting them are available—is a 
challenge to the machine tool industry as 
a whole. 

The questions asked in each interview 
pointed the 


metalworking 


discussion specifically to 
Yet, 
the improvements suggested are just as 
sorely needed in many types of industrial 


machinery. 


machines. most of 


Here is a summary of what Product 
Engineering editors were told—just as 
it was told them, without interpretation, 
embellishment, criticism or analysis. 


MACHINE SPEEDS 


Chere is growing recognition of the need for automatic 
regulation of machine speed and continuously adjustable 
drives to obtain faster machining, more uniform surface 
finish, and less non-cutting time. Torque converters were 
suggested for the combined advantage of fine speed con- 
trol and machine protection. Several men mentioned 
the need for a-c variable-speed motors; another said that 
hydraulic motors might be a better answer, particularly 
in a system arranged to provide a constant cutting speed 
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automatically as diameter changed. One user spoke highly 
of d-c machine drive as a means of obtaining needed 
speed control. 

Higher machine speeds are needed; one user wants a 
spindle speed of 3,000 rpm on a 16-in. lathe. 

To avoid chatter and obtain better finish at high 
cutting speeds, more rigid frames are needed for drill 
presses, lathes and milling machines. Tool grinders are 
not heavy enough to handle larger sizes of cutters without 
excessive deflection. 

Another user stated that the spindle bearings on a new 
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boring mill could not handle an overhung load without 
vibration at top speeds. In one plant, difficulty was en 
countered in the motor drive for a drill press set up for a 
tapping operation which called for frequent reversing from 
full speed. 


MECHANICAL DRIVES 


l'wo general complaints on mechanical components wer¢ 
lack of adequate maintenance data, and excessive cost in 
making replacements. Many special gears and bearings 
should be replaced by standard parts. Gear drives should 
have some kind of overload release to avoid stripping and 
replacement of the whole drive. 

How can you tell when a part is worn enough to replace 
it? What parts should be stocked because they are special 
and would require a long time for replacement? What parts 
should be stocked because they are more likely to fail? One 
machine tool user states that today it is necessary to carry 
in stock as spares approximately 60 per cent of all the 
moving parts of his machine tools. And too many machines 
are not thoroughly checked out before shipment; it would 
be cheaper to fix them at the factory than send a man from 
the factory to fix them. 


V-belts are subject to too much manufacturing §varia- 
tion between suppliers. When one belt of a multiple drive 
needs replacing, a complete set must be purchased. Stand 


ardization in nomenclature is needed: some suppliers spe 


cify belts by outside dimensions, some by inside dimen 
sion and others by mean length. V-belt pulleys also vary 
in depth and angle of grooves. One problem in the 
maintainence of V-belts is that they are difficult to inspect, 
adjust or remove without dismantling half of the machine 

Clutches are not protected well enough; oil gets into 
clutch surfaces. Some means should be provided to tell 
when adjustment is needed, so that corrections can be 
made to reduce slip before the facing is burned out. 
Magnetic brakes are not standardized as to mounting 
dimensions, and different makes are not interchangeable. 
Also, adjustments are required too frequently and disks 
must be replaced every year. 

Where shaft speeds are synchronized by chain drives, 
the principal difficulty is chain lubrication. 

A general complaint is that the labor cost of replacing 
a part is often greater than the cost of the part. One uset 
reported that it was necessary to take down the machine 
to get at the motor in a recently designed lathe. Several 
men suggested a more general use of sub-assemblies that 
would reduce the labor required to get at a worm part 


LUBRICATION 


Everyone wants automatic lubrication with one stand- 
ard lubricant. Practically all people interviewed wanted 
force feed rather than splash systems, primarily to supply 
a metered amount of lubricant on an operating-time basis. 

These lubricating systems should be incorporated in 
the basic design to delivery the exact amount required to 
each bearing. Labor is too expensive; specific needs for 
each bearing are too important to depend on operatot 
judgment. Some reported that overlubrication is more of 
a problem than lack of lubrication. Some means of visual 
indication is desired to enable the operator to check on 
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performance of the lubricating system. Indicators should 
be mounted in a group at eve level of the operator 

| 
different lubricants 


In discussing the large number of 


nine m one case), it was 
right oil for the right 
should be changed to avoid 
requiring special lubricants not readily obtainable. Some 
bas 
suggestion was the 


that 


individual apph 


often specified for a machine 


recognized that the bearing wa 


essential, ‘but designs 


users want brand names specified; others want 


specifications, not brand names. Onc 


development of a “universal” heavy lubricant could 


be thinned down to suit the different 
cations. 
for considerable com- 


Lubrication of motors came in 


ment, particularly the lubricated-for-life types. Even the 
bearings in such motors require regular service, but there 
is no indication when they do need it. To simplify lubri 
cation problems, one suggestion was that all machine tool 
motors be equipped with ball bearings and indicators 
som 


fool-proof system of preventing over-greasing 1s needed 


to show the amount of grease in the bearing 
to protect motor windings. Over-greasing sometimes blows 


out gaskets: some sort of a pre ure I ke 1S W inted 


ELECTRIC MOTORS 


isked 
mainte 


main drive motors 
he tt I 


| 
MmaKIng 


Better accessibility for 
for by 


nance 


was 
nearly iccessibilitv for 
trouble 


removing th« 


every uSecI 
connection 
Motors are too 


often buried deep in the machine or placed in out-of-the 


shooting, electrical 


and motor for overhaul. 


way locations he suggestion by one plant was that 
taken out of the entirely; that func 


tional values were too often subordinated to appearance 


motors be machine 


A common request 1s that motor name plates be placed 
Also, that 
with flexible conduit so that motor 


where thev can be readily seen electrical 


connections be made 
can be removed by an electrician without the help of a 
mechanic. Longer leads are wanted, with the terminal 
box accessible on top of the motor 

Totally enclosed motors are frequently mentioned as 


Although the 


protection to the motor winding 


an important need. enclosure gives added 
more frequent cleaning 
of the motor housing is « motor ove! 
as the 
was mentioned as 
than 


encountered were water cooled frames, and external heat 


sential to prevent 


heating result of clogged cooling vents. Cleaning 


requiring more frequent maintenance 


lubrication. To prevent overheating, suggestion 
radiating ribs instead of fan cooling 


Motor 


siderable discussion. 


adjustments also came in for con 


Chey 
the electrician should not 
by feel. Some asked for 
mounts to eliminate effects of motor vibration; others ex 
that 


mounting 
ind visible 
dark Ol 


vibration 


hould be accessible 


have to work in the 


more general use of 


perienced difficulty with mounts deteriorated when 


soaked in oil. 


ELECTRICAL CONTROLS 


’ ] 
Control circuit components were commonly considered 


1 major maintenance problem. Foreign matter and wear 


in contacts. and inaccessible locations were specihc 


objections. In many control panels 


obtained from a half-dozen different suppliers, thus adding 


compone nts ar 
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to the problem of spare parts. Lack of service and main- 
tenance data on the machine sometimes results in long 
down time while the trouble is being located and a re- 
placement part obtained. Point-to-point voltage and resist- 
ance diagrams would help in checking. 

While there has been some standardization of motor 
controls, the conviction is prevalent that much more is 
needed. For example, starters for the same power range 
should be interchangeable. Starter boxes should be smaller 
to minimize mounting problems. They should be tight 
to keep out dirt, chips, metallic dust, oil, and coolant, but 
still easy to open. Problems of coolant on contacts were 
mentioned frequently, (These criticisms appear to apply 
to older, non-JIC, machines). 

Thermal overload relays were cited by several as a 
source of difficulty—they are not sufficiently sensitive; 
their operating tolerances are too wide. Three-phase 
relays are not always sufficiently balanced to prevent 
single-phasing and consequent motor burnout. More 
sensitive protective devices would prevent overheating and 
insulation damage to motors when operated at moderate 
overloads for a long time. One plant meets this problem 
by installing its own overload protection components. 

Plug-in starters and relays were suggested by several men 
as one answer to the maintenance problem. This solu- 
tion would mean that all suppliers’ designs should be 
interchangeable. Another suggestion is to eliminate all 
loose parts and nuts, make mounting screws captive, and 
use pressure connectors on all wires. 

For fractional-horsepower starters, a small toggle-action 
manual switch is needed with an under-voltage release and 
provision for locking in the off position. 

Limit switches and solenoids received some pointed 
criticism. ‘Too frequent coil burnout is a common com- 
ment on solenoids; short-lived return springs are a source 
of trouble also. One company finds it must regularly 
install its own limit switches on new machines. Another 
states that more than 20 per cent of service calls are to 
repair limit switches, about a third of the failures are 
mechanical rather than electrical. 

Low-voltage control circuits are mentioned to be an 
important need by a number of plant men. Even a 115- 
volt system can be dangerous. To eliminate this hazard, 
voltages in the range of 6 to 24 volts are suggested; this 
is being done by many machine tool builders. 

In selecting the transformer to reduce voltage, capacity 
should be great enough to provide machine lighting. 

Plea for some method of indicating the load on a 
machine is widespread, In some cases, the desire was for 
protection from a too-eager operator. Several specifically 
mentioned an ammeter with a mark or red band on the 
dial which would be helpful in set-up, and also show when 
a worn tool was using too much power. 


ELECTRONIC CIRCUITS 


Increasing use of electronic control circuits is causing 
concern for most of the plant men interviewed. Inadequate 
tube life is the most common complaint. It seems to be 
general practice to make tube replacements at regular inter- 
vals, even though the tube is still operating satisfactorily. 

Unnecessary refinements in design and consequent com- 
plexity is a common criticism of electronic speed and feed 
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control deviccs, along with the difficulty of providing ade- 
quate maintenance. One user suggests interchangeable 
printed-circuit assemblies so complete control units can be 
replaced in the event of failure, and returned to the manu- 
facturer for servicing. Some kind of a signal system is 
needed to show what unit is at fault. 

Special long-life industrial electronic tubes are badly 
needed. ‘Tubes fail too often from vibration. One com- 
pany reported they had set up a special inspection system 
for new tubes, and often rejected 75 per cent in an effort 
to cut down failures on the line. 


HYDRAULIC CONTROLS 


By tar the largest complaint on hydraulic equipment is 
the ever-present leakage. This causes serious housekeep 
ing problems, increases the cost of operation and creates 
hazards. (Many users did not seem to know that good 
low-cost non-flammable fluids are available to reduce fire 
hazards.) 

Several users mention problems arising from heat accu 
mulating in the hydraulic system. One states that the 
temperature rise in a milling machine, as the result of ac- 
cumulated heat in its hydraulic system after an hour or 
two of normal operation, produced enough differential ex 
pansion to throw the machine out of line. Others avoid 
this situation by running the machine at a slower than 
rated speed. 

Some means of dissipating heat from the fluid is sug- 
gested by several users, such as larger tanks, fans or radi- 
ators. Also, temperature indicators are wanted to show 
when trouble is coming or in lieu of these an automatic 
control to shut down the machine when excessive heat is 
present. A better fluid for high temperature service is 
needed. 

More accessibility for easier replacement of hydraulic 
components was wanted by just about every plant con- 
tacted. Several instances are cited in which machines had 
to be partially dismantled to get at some fitting, packing 
Or pressure adjustment requiring frequent mantenance. 
Tubing should be located for replacement without tear- 
ing down the whole system; where tubes are bundled they 
should be color coded. 

Another suggestion is to use manifolds and built-in 
pumps to minimize piping. Long rubber hose lines get in 
the way and introduce time delays when cleaning up 
around the machine. 

Two other interesting comments concern speed of re 
sponse and damping. Lag in system response and chatter- 
ing are mentioned as arising from air entrapped in long 
lines of rubber hose. On pulsating loads, such as in broach- 
ing, some device is needed to dampen vibrations in the 
system. Also some types of pumps produce pressure surges 
which in time can break the lines. 

Small leaks in pipe fittings that are buried in a maze of 
tubes are inaccessible to a wrench; disconnecting and re- 
connecting outer tubes to get at the leaky fitting may in- 
crease total leakage rather than reduce it. Fittings should 
be readily accessible and the number used be as small as 
possible. 

As an example of poor accessibility, the hydraulic feed 
line inside the housing of a lathe of recent design has a 
gasket requiring frequent replacement. The access door 
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provided to reach the gasketed joints is too small for the 
mechanic’s hands and the tools required for the job. So the 
machine must be taken down to replace a gasket costing a 
few cents. 

Another example is a milling machine with a regulating 
valve tucked away inside the housing. To make simple ad- 
justments requires unbolting a face plate and moving a 
gear assembly that is heavy enough to require an electric 
hoist. Eye-bolts were installed over the machine to mak« 
it more convenient to hang the hoist. 

Too many special types of fittings are used in places 
where a standard shoulder or flare fitting 
could just as well be used. One user wants a standard 
snap-on or readily detachable (but leak-proof) hydraulic 
fitting comparable to an electric plug-in connection. 

Bleeder lines should be added at strategic points so main 
lines can be cleaned without giving the maintenance man 
and machine a bath of oil. 

But the largest single maintenance item on hydraulic 
equipment is leaky packings. While there has been some 
improvement in packing materials, much more is still 
needed. Two users suggest elimination of packing entirely, 
changing over to seals. When one packing in a cylinder 
needs replacement, it should not be necessary to replace all. 

Getting back to leakage, a number of specific comments 
were made. Piping should be better supported to prevent 
leaks caused by vibration; tubing should be bent rather 
than use elbows and fittings to change the direction of 
the line. Why not use flexible (plastics) tubing—at least 
up to permitted pressures? 

Adjustments in hydraulic pressure control and regulating 
valves are too difficult to make, take too long, and are too 
critical. Valves should be designed so these adjustments 
would be easier to make. Tolerances are so close on valve 
parts that they must be individually stocked. There should 


compression, 


be at least one standard interchangeable spool-type valve. 


Automatic feed control valves are becoming too complex; 
one valve often does too many operations and is too diff 
cult to service. Commercially available components should 
be used so that repairs can be made in the plant instead 
of sending the part back to the manufacturer 


FILTERING OF HYDRAULIC FLUIDS 


Interest in filtering is very general; in fact, keeping 
hydraulic oil clean came up in one way or another in 
nearly every interview. Oil filters supplied on machines 
today are said to be erratic in operation and lacking in 
capacity. An line filter with a pump 
should be included to improve filtering effectiveness and 


additional outside 


save frequent cleaning of inside lines. 

Clarification of oil on some regular schedule is mentioned 
by several as necessary, even though filters are built into the 
machine. Centrifugal clarifiers are suggested as being more 
effective than the usual strainer types. Filtering methods 
should remove contaminating fluids as well as dirt; some 
coolant gets past even the best seals. 


HYDRAULIC PUMPS AND MOTORS 


One fairly common topic of concern is the power 
ratings of hydraulic motors. They occupy too much space 
per horsepower rating; they are not standardized as to 
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mounting dimensions; ratings are misleading when they 
do not take discharge rate and back pressure into account 

Pumps are too noisy; smoother flow is needed; over-pres 
sure protection is lacking. All pumps should be designed to 
operate on one standard fluid. 


OPERATOR COMFORT AND SAFETY 


Increasing interest in the human aspects of machine 


operation is prominent in the interviews. More operato1 
comfort and safety, greater convenience of controls, fewer 
human decisions—all are regularly mentioned 

Many machines are delivered without adequate guards 
around work areas. Sometimes the designer of the ma 
chine fails to provide enough finger clearance around dials, 
control levers, and hand wheels. 

Shape of control handles, knobs and levers should be 
standardized as to function so an operator can tell without 
looking what control he is using. 


Learning time can b« 


decreased, and it will help in shifting an operator to 
another machine if shapes and functions are standardized 
on all machines. 

Relative position of controls should also be standard 
ized by function. Pendant controls should be more gene 
ally used to bring the control within easy reach of th 
operator. 

“Design machines so the operator can sit down,” i 
another specific suggestion. If the operator must 
up, the height of the controls should be adjustable. 


all controls within easy reach; design in fail-safe functions 


stand 


Bring 


so the machine will protect itself; incorporate safety powet 


disconnect devices on doors of change gear compartments 


Put pressure gages where the operator can note am 
deviation from Use counter dials to 
Automatic loading and 


ing should be more generally used 


normal. eliminate 


errors in reading scales unload 
Some examples are cited of machines needing redesign 


for operator convenience. In one instance control levers 
cannot be reached by the operator when he is in position 
On another, the start-stop but 


ton is on the left end of the bed where it cannot be reached 


to watch the cutting tool 


from the front of the machine. 

Machines should be easier to clean, with more atten 
Chips should be 
that 


tion given to elimination of pockets 
Many coolant 
operators cannot get neat the work. 

Interest is expressed in built-in lighting. One plant, 


easier to remove. pans are so wide 


insists on installing its own machine lighting, indicating 
ability of the 
to provide the proper amount of lumination under varying 


But 
a plea for adequate designed-in light for the work and fo 


little confidence in the machine designer 


conditions of machin¢ operation most others ente 


dials that must be read 
One suggestion is to use white lights on the work, green 


lights in indicators to show when equipment is ready to 


operate, and red lights to signal that something is locked 


EDITOR’S NOTE—These comments were received with the 
promise that the source would not be identified. We regret 
therefore that no further information on any specific comment 
is available. 

It was a rewarding experience to the editors; we hope it 
will prove helpful to readers. And we take this opportunity to 
thank all those who contributed and for the fine spirit in which 
the contributions were made. 
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Designing 
the Product 


to Suit... 


Human 


Dimensions 


Dimensional data from many indepen- 
dent sources as it applies to reach, 
vision, space enclosure, seating and 
standing; then case histories, and com- 


plete list of sources for data. 


ROBERT H. HOSE 


Partner, Henry Dreyfuss 


INDUSTRIAL DESIGNERS are always conscious of the ultimate 
user of the product. The Henry Dreyfuss doctrine is based 
on the principle that, “the object being worked on is going 
to be ridden in, sat upon, looked at, talked into, activated, 
operated, or in some other way used by people individually 
or en masse. When the point of contact between product 
ind the people becomes a point of friction, then the 
industrial failed. If, the hand, 
more comfortable, eagel 
to purchase, more efficient, or just plain happier, by 


designer has on other 


people are made safer, more 
contact with the product, then the designer has succeeded.” 

Human dimensions are obtained by averaging research 
data developed by many independent sources. The body 
dimensions shown in Fig. | have become the basic guide 
ind were developed to embrace the 24 to 974 percentil 
range of dimensions; (the upper and lower 24 per cent 
of data, it must 


emphasized, can be used for general guidance only. 


extremes were excluded. ‘These be 
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verage weight is 153.1 lb, 
Aree irae it to 202 Be 


Fig. 1—Human dimensions of the average adult male 
based on the 2} to 97} per cent range of measured sub- 


The designer must interpret and adapt the data to 
each specific problem with which he is involved. For 
example, it would be unwise to accept a given chair 
shelf 
in front of a seated operator, without full consideration 


height dimension as the basis for positioning a 


of the construction of the chair cushion and its relative 
Allowances be for the 


to sag Or assume a more 


compression. must also made 


tendency of the human body 
relaxed position as a result of fatigue or strain. 
Application of this type of anthropometric information 
during the design stage of a product involves little in the 
way of cost but much thought and interpretation. Con 
siderations involved in most products are reach, vision, 
space enclosure and seating and standing requirements 


REACH 
Hand or foot controls must be placed so that the 


operator will not be inconvenienced or fatigued in operat 
ing them. Normal limitations of reach of both the arm 
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Fig. 2—Reach of standing or seated operators may 
be extended beyond these limits by lateral motion 
or pivoting at the waist. Drawings are based on the 
small man (24 percentile), body rigid and stationary. 


ind leg extremities must be acknowledged, vn in 


msideration given to the duration, frequency, 


ind sequence of the 


Fig. 2, and ¢ 


reach motions in order to minimize 


operational fatigue 
When products are 


' ] ] 
Vision, arm reach, icg 


yperated from a_ seated 


clearance under counte1 


yf chair structure, elbow 1 
In the ck 


important to position the 


ind body support means 


ind similar elements are important factors 
of a bicycle, for example, it is 
seat so that the body is in a comfortable position while 
pedaling, and the body weight is properly distributed on the 


the 
circulation in 


bicvcle »U0 
the leg or 
the maximum force to the pedal with the 


frame of that pedaling does not restrict 
the operator’s ability to apply 
minimum 
muscular fatigue. 

When compiicated, tedious, and fatiguing operations 
are required for long periods of time, it has been found 
1 seat which can tilt the body slightly 
forward so as to increase the operator’s arm reach. Other 


control operations are relatively casual and infrequent and 


desirable to have 
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Fig. 3—Visibility studies must include considerations of size, 
color, lighting, and purpose of the equipment. Where con- 
centrated attention will be required, effective visual areas are 
considerably reduced. 
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nstruments and work areas, necessi- 
tes the analysis of normal body 
ig and head tilt which are inherent 
in the fatigue cycle, the effect of di- 
or indirect lighting on percep 
tion, reflection and glare from highly 
polished surfaces, and the size of 
designations or objects to be observed 
ind their distance from the eye. 
Visual control areas are generally 
located as shown in Fig. 3. Fre- 
quently, where accurate observations 
id interpretation are required, fi 
ures and dials are 


‘ 


} 


Tr | 


Co 
~ 


enlarged to be 





cep agioem ice 





more than normally legible so as to 
iccommodate_ the 


th SE 


requirements of 
sub-normal vision. 
may 


who h ive 


ontrast also be an im- 
int aid in accenting or minimiz 
visual elements. Color discrimi- 
effective over a 
irea directly in front 
rator’s eves 


most 


small 


requirements for seated 











similar to those of the 
operator. He will be sub- 
ertain amount of body sag 
ration is of long duration . 
ind he will be « ipable 

ovement. Any sug 

ym eye to object 
guide only and 
modified to fulfill the spe 


if the operational 


ENCLOSED SPACE 


Wh human body is con- 
restricted space a dif- 
dimensional data, as 
+, must be used in 

ind desirable 
; 


(he human body fatigues rapidly 


thy 


1 confined spaces, partially because of the psychologi 

ff of confinement. The physical need to stretch and 

muscles requires that confined areas allow some 

f this type of motion. Enclosed volumes must be 

ed for us¢ 

entile position. The average or small man will then be 
nfortably accommodated. 


by the large man who is at the upper 974 


In confined areas such as in aircraft cockpits, locomo 
s, and even automobiles, the planes and surfaces 
urrounding the user may be irregular and present hazard- 
ous edges and Care must be taken to remove 
those hazards from the operator's normal envelope of 
motion so as to reduce the possibility of injury. 
\dditional precautions 
mfined in an enclosure 
ibout 
distance 


COTNCTS 


are required if the man is 
which is in motion and tends 
him It has been observed that often the 
rreater the an operator’s body is thrown, the 
more serious the resulting impact injury. Padded surfaces, 


lose by, are safer than unpadded surfaces at a distance, 


to throw 


-----—-—-— 4947 
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Fig. Enclosed spaces have psy- 
chological as well an anthropome- 
Space must be pro- 
alternate body and leg 
to relieve cram mus- 
Drawings are on large 

(974 e). 


Frequently, the illumination of a confined operating 
area is limited and this may create visual problems requit 
ing certain dimensional adjustments to promote better 
vision and optical definition 


SEATING 


Basic dimensions for seated operators arc shown in 
Fig. 5. The type of seat and its position relative to the 
work or use areas must be such that it will give the maxi 
mum operator comfort, reach, vision and convenience. 
The human body is so constructed that certain comfort 
angles must be maintained in order to avoid restriction 
of circulation and unnecessary fatigue. This is particularly 
true with respect to leg position and it 1s desirable to 


areas so that the 


allow sufficient clearance in “knee hole 
legs can be relaxed from time to time 
Lateral clearances should 


Shelf structures must be posi 


illow the operator to occa 
sionally stretch and relax 
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tioned with respect to seat height and arm rests so as to seated operator bet 

provide a comfortable supporting surface which does not or laterally from th 

present a bumping edge to the forearm or elbow. Large reach a low object. In 
equipment should be so arranged that it will be easy to vidual to move later 

get into and out of the operator’s chair without danger of designer to place obje 
mpact injury over a greater lateral 

Objects that must be manipulated or observed from a operator to bend forward fro1 

seated position are gé nerally placed at a distance which is no particular force requir 


; 


1 compromise of optimum visual, reach, and other requir vould tend to caus¢ 
ments. If the observation of visual controls is of primary or back strain 

importance, the product may be designed to favor those When control areas are 
dimensions related to visual perception. Equipments re it is generally good pract 

quiring considerable manual manipulation, such as tele- average or small men. The tall man 
phone switchboards, test control consoles, etc., may, of to reach or see an object but the sl 


il 


necessity, be based on reach as well as vision requirements _ increase his height 

and, therefore, have to be adjusted in size, proportion, and It is often desirabl 

value contrast, to properly satisfy both demands operator can see over the 
The user will almost instinctively lean forward from an _ other locations in a 1 


erect position and will slouch in the chair after a few or visual control planes b 


Product Engineering Septe mber, 1955 





required area below the operator’s eye level within proper 
reach-vision distances 

Many products must be designed for operation from 
either the standing or seated position, perhaps with 
emphasis on the seated position but allowing for obser- 
vational control from a standing position behind the 
operator’s chair. Again, these requirements call for suitable 
modification in the application of anthropometric data. 


Sources of Data 


Research and analytical work has been done by many 
independent civilian scientific groups and government 
agencies to determine reliable anthropometric standards. 
Many of these studies were made under specialized condi- 
tions and with specific analytical objectives. The figures 
which we have developed for our use in product design 
are the results of weighted averages of all available re- 
search information. The dimensions incorporated on the 
charts and diagrams reproduced with this article are based 


on normal or average requirements and are considered to be 
guidance dimensions only. Each dimension must be 1 
viewed and analyzed with reference to its application to 
a given design problem. 

Attached is a partial list of sources which we have used 
as guidance in developing our standards. Our dimensions 
confirm many of those included in these reference sources 
but may vary slightly due to the averaging procedure. 
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WARNER & SWASEY 


3A TURRET LATHE 


A turret lathe falls in the general 


category of heavy industrial equip- 
ment which requires stand-up opera- 
tion and the use of moderate to heavy 
control forces. Several areas 
are involved and fatigue factors are 
apt to be high. Machine require- 
ments often complicate the operator’s 
contro] motions and vision and he is 
generally subjected to high noise level 
and inadequate illumination. 

A turret lathe operator performs 


visua! 


170 


most of his functions from a position 
directly in front of the stock in the 
chuck. He frequently leans over to 
examine the material or adjust the 


cutting tools. The height of the 
chuck above the floor is perhaps the 
most critical anthropometric dimen- 
sion involved in turret lathe design. 

Because of the size and relative 
complexity of the manual control 
operations of a lathe, the operator 
must periodically step from side to 


Product Engineering 


side in order to reach various con- 
trols. Within the limits of the me- 
chanical restrictions, all control devices 
are placed at the most practical eleva- 
tion above the floor, so as to make it 
easy for the operator to use them. 
Some wheel type controls vary in di- 
ameter to compensate for their me- 
chanically determined elevation and 
the forces required to move them. 
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“Report on Anthropometric Measurements,” project 9, Armed 
Force Medical Research Lab., Ft. Knox, Ky., February 1, 1943. 
Nearly 3000 to obtain average dimen- 
sions. Results of this study were very similar to corresponding 
carried out by the Air Corps and Harvard Medical 


men were measured 
studies 
School. 

“Handbook of Human Engineering Data,” Tech. Report No. 
SDC 199-1-1, Part II, Tufts College. 2,958 cadets and 1,959 
civilians verify average body dimensions 
including head dimensions and body weight. 

“Human Engineering Guide for Equipment Designers,” by 
Wesley E. Woodson, University of California Press, 1954. 
Visual limitations, limitations of color discrimination, maximum 
and comfortable limb angles, and seating data. 

“A Survey in Seating,” by E. A. Hooten, Dept. of Anthropol- 
ogy Statistical Lab., Harvard University, 1945. Heywood- 
Wakefield Co., Gardner, Mass. 1,959 males and 1,908 females 
were measured for information on seating requirements. 

“Human Factors in Undersea Warfare,” National Research 
Council, Washington, D. C., 1949. Limitations of reach with 
respect to control panel design. 

“Human Factors in Air Transportation,” by Ross A. McFar- 
land, Ph.D., Harvard School of Public Health, McGraw-Hill, 
1953. Data on color blindness. 


were measured to 


“Applied Experimental Psychology,” by A 
Wiley & Sons, Inc., 1949 
areas, control forces, distinguishability of controls and sequen 
ing. 


Chapanis, John 


Provides information on working 


“ITuman Body Size and Capabilities in the Design and Opera 
Harvard School of Public Health, 
Data on percentile distribution of meas 
urements, explaining dangers of average dimensions 
measurements of 25,000 soldiers 


tion of Vehicular Equipment,’ 
Boston, Mass., 1953. 
Involved 
Vehicle seating requirements 
studied in measurement of 2,500 Army 
SAI 


by University of Michigan 


drivers 

Vol ‘7, No 5: for 
Body center of 
gravity and pivot points analyzed with respect to good seating 
requirements. 


“Riding Comfort,’ Transactions, 


the Murray Corp., 


“Human Their 
Prepared ler the I 
epared under the sponsorship of 


National 


Gives 


McGraw-Hill, 1954 
Advisory 


Limbs and Substitutes, 
Committee on 
National Re 
location of the mechanical axis of the 
leg and data on leg movement and joint characteristics. 


Artificial Limbs, Academy of Sciences, 


search Council 


EDITOR'S NOTI For a further discussion of human engineer 
ing and design the reader is referred to “Designing for People, 


by Henry Dreyfuss, Simon and Schuster. 1955 





Lever controls of the push or pull type 
to be as near as 
possible to the desirable hand operat \ 
ing position. 


ire extended so as 
lift truck is 
tool which must 
Electrical and mechanical set-up 
and operational controls are grouped 
on the front of the main head casting 
in a position which can be readily 
the from his 
normal position in front of the chuck. 
Some important visual controls are 
built at an angle so as to facilitate ob 
servation when standing to the right 
of the main control panel. 


Both 


motion. 
visual 


reached by tion. 


operator 
may be 


backward, ot 


} 


wheel may 


Fig. 7—Controls are grouped near the normal operating area. 
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and legs are used i 
The operator 
and get out of the 
subjected 
which tend to throw 
to the side 


be the 


HYSTER LIFT TRU 


1 heavy industrial 


be controlled from 
a seated position while the truck is in 
short 
control are required. Both arms 


and long-range 


1 the control opera 


climb into 


He 


stops at 1i¢ . Uh 


must 


control seat. 


to. abrupt itin 


his body forward, 


ind comfort ibly padded 


provide ire 


The steering rder to 


primary manual 


Major control panel is within easy reach of operator's left hand 
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Fig. 8—Lift truck dashboard 


the truck, the “dash” control area 
has been lowered and angled. The 
plane of these controls has been tilted 


and rotated in an arc which is centered 


ne eT 5 ae 





has been lowered and angled to increase visibility of load and forks. 


on a theoretical point established as 
a compromise between the center of 
the eye and the center of the shoulder 
pivot. 


M-46 TANK DRIVER’S COMPARTMENT 


A tank operator is confined within 
a minimum enclosed volume, is under 
sub- 
jected to strenuous body fatigue, and 
frequently is unable to obtain assist- 


extreme nervous tension, is 


ance or relief in his control operation. 
Because of the structure required by 
ballistic considerations, he is confined 
in an irregularly shaped enclosure and 
must be seated in a relatively awkward 
and fatiguing position. Although some 
protective padding can be provided to 


minimize impact injury, there are, po- 
tential hazards in the many hard 
planes, edges and corners of control 
units suspended before him in space. 

Access and egress from the driver’s 
compartment are awkward because 
minimum hatch openings are desirable 
and their locations on the hull are to 
a large degree predicated on safety 
and vision requirements when driving 
with the top hatch open. 


Reach operations are complex. 


Considerable force is required to open 
and close the top entrance hatch. The 
steering mechanisms, brake lever and 
other electro-mechanical controls have 
been placed as conveniently as possible 
within the mechanical and space limi- 
tations of the structure. 

Vision to the terrain ahead of the 
tank is provided by an optical peri- 
scope when the top hatch is closed. 
When not in combat he may be driv- 
ing with the top hatch open and so 
an adjustable seat is required to place 
his head either through the hatch or 
below it with his eye in front of the 
periscope. The control operation is 
therefore complicated since the oper- 
ator must be able to assume two 
distinct positions in space while all 
the interior controls remain fixed. 


«roe 


~ ent el eedem 


positions with accessibility 


of controls in either position. 
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Fig. 1—Instantaneous pressure at 


a point in the fluid as a function 


4 


of time. Cavitation occurs when 


the pressure drops below the 


vapor pressure of the fluid 
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Phenomena of cavitation and 
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ceramic transducers; test 


method devised to study cavitation damage; methods for protecting transducet 


electrodes; resistance of various materials and coatings to cavitation attack. 


DR. L. A. PETERMANN, GULTON INDUSTRIES 


CAVITATION DAMAGE is well known in turbines and pumps 
At first the surfaces are pitted only slightly, but the damage 
leaving surfaces 
The efficiency of the pump 
or turbine is badly impaired because of friction losses 
and leakage. 


rate soon accelerates into deep attack, 


with a very rough finish. 


Ultrasonic cavitation damage appears to be similar but 
begins sooner and progresses faster. Where it takes several 
months of continuous operation in a turbine to show a 
given amount of damage, it may take only a few hours 
with ultrasonic cavitation. Some explanation of this accel 
erated damage is found in the repetition rate of the shocks 
In a turbine, repetition rate may not exceed a few hun 
dred or a few thousand shocks per second; in ultrasonic 
equipment repetition rates are several hundred thousand 


per second. 
Cavitation Phenomena 
Characteristic noise which is especially loud at low fre 
quencies and high intensities (amplitudes) of ultrasonic 
waves. 
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Fig. 2—Transducers vibrate in 
different modes dependent upon 
the driving frequency and the 
dimensions and elastic properties 
of the ceramic itself. 
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Fig. 3-—Pressure amplitude as a 
function of position along a diam- 
eter of the cylindrical transducer. 
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Fig. 4—Back lighting from be- 
neath the transducer makes visible 
the formation of cavitation bub- 
bles in the ultrasonic field. Cen- 
tral region or “spider” changes 
when frequency is varied slightly. 











of the amplitude of the wave and the static 


the fluid. When the 


tat pressure, 


pressure ot 
wave amplitude is larger than the 
there are intervals of time during which 
the pressure is nearly zero in the liquid and, as shown 
in Fig. 1, 

Ihe I 


bubbles 


pseudo cavitation” may occur 

duction in pressure required to produce cavitation 
depends very largely on the purity of the liquid. 
If .a liquid contains dissolved gases, microscopic gas 
bubbles, or dust particles, cavitation bubbles form easily 
reduction in 
the fluid is sufficient 
If the liquid under consideration is completely degassed 
fluid 
equally, distributing the stress of the reduced pressure and 
not “Negative 
caused by the excess of ultrasonic pressure amplitude overt 
the stati 


may be required to produce bubbles, and this condition 


md a pressure to the vapor pressure of 


to produce “pseudo cavitation.” 


ind verv clean, entire areas of the seem to strain 


localized bubbles do appear. stresses,” 


pre ssure, 


is high as 200 or 300 atmospheres 


is known as “true cavitation.” 
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ULTRASONIC TRANSDUCERS 


Barium titanate ceramic transducers, which are polarized 
ferroelectrics, function like piezoelectric transducets in 
that when an electric field is applied across the polarized 
ceramic, there results a change in the dimensions of the 
transducer roughly proportional to the strength of the 
electric field. If the applied field is an a-c field, the dimen 
sions of the transducer will change periodically. ‘The 
dimensions and elastic properties of the ceramic determine 
the natural frequencies at which the transducer will vibrate 
in its different modes. As the frequency of the applied a-c 
field approaches the natural frequencies of the different 
modes, the amplitude of dimensional change greatly in 
creases. 

The most important modes of vibration are shown in 
Fig. 2: radial as shown at (A); longitudinal as shown at 
(B): and thickness as shown at (C). The various modes 
of vibration are always coupled; motion in the longitudinal 
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direction is always accompanied by a motion in the radial 


direction as shown at (D). 


a cylinder can be 
driven at the relatively low longitudinal mechanical reso 
nance frequency and there 
the radial 


Cherefore, 


will be considerable motion in 
direction. 


As the transducer vibrates in its radial mode a pressure 
wave is set up in the ring of fluid bordering the transducer 


This high pressure ring moves 


toward the central axis 
as the radius and circumference 
Theoretically, an infinite would be 
reached at the How 
and absorb or reflect the 
ultrasonic wave back to the walls of the transducer. The 
variation of cylinder is shown in 
Peak values of pressure amplitude may reach very 
high values, frequently several hundred times the pressure 
amplitude at the cylinder wall. Cavitation bubbles collect 
in star-shaped or spider-shaped forms. These regions of 


increasing in amplitude 


reduce pressure 


center if cavitation did not 


bubbles 


occur. 


ever, cavitation form 


pressure across the 


Fig. 3. 
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intense cavitation (seen b lig ev diffuse in lig 
when the 


sonance of the 


+) undergo complicated 
slightly vari 


h 1p 
frequen¢ y 1s 


transducer. 


TESTING FOR CAVITATION DAMAGI 


I'he life of ulti usually 
short if there is no special protection against cavitation 
damage. 


sonic transducer is 


very 
The following test procedure was used to devise 


suitable well as to 


protection for the transducers as 
effect of cavitation 


As shown in Fig. 5, a 16-¢ 


determine the on various materials 


pyrex cylindrical container 
stem consisted 


was used as a trough. cooling sy 


ot a 
cold tap 


copper tubing coil immersed in the trough with 
coolant, permitting control of 
during the test. The trans 


No. 103 


and 6 


water as the 
the equilibrium temperaturs 
Glennite 


all having a cylindrical shape of between 14 


ducers were piezoelectric ceramic 





tively good condition, 





To electronic generator 





Water cooling 


V-biock 
/ 


_-Woter level 


~ - Metal rod under 
test 


- -U/trasome trans - 
ducer under fest 


_* Trough 
bs “Cooling coil 


_ Transducer support 


cal attack is not 


OD, and | to 6 in. long. They were firml positioned 
on a rack immersed in the trough and connected to 
an electronic generator capable of delivering up to 400 
watts at any frequency between 10 ke and 1.2 mc. On 
the same rack, a V-block was attached to hold the test 
rods in the cavitation field on the axis of the cylinder. 
A small lamp sent light through the trough and through 
holes in the rack making it possible to observe the cavi 
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Protected 
electrode 


at all regular; surface appears white and even shiny on 
some sections and dull black on others, although the 
mechanical damage is fairly uniform. 


Aluminum rod } in. dia protected with a 0.015 in. 
* layer of flint-filled epoxy resin; 98 hr at 33 kc. Al- 
though the resin was ex hard and glossy when 


the legs of the cavitation spider. Resin surface was pitted 
and had a mat finish. Flakes of resin fell to the bottom of 
the vessels. Microscopic observations showed a large 
number of small, whitish, crystal-like beads scattered all 
over the attacked region. 


Pyrex giass rod } in. dia; 102 hr at 33 kc. Damage 

* looks very much the same as on aluminum samples, 

with deep holes and marked undercuts. The pattern of 

attack reproduces the shape of the cavitation spider to some 

extent, but there are also regions of uniform damage with 
a mat finish. 


6 Aluminum rod }{ in. dia with a thin synthetic rubber 
* coating; 17 hr at 33 ke. It took only a short time to 
break through the rubber layer and attack the aluminum. 
Here again chemical effect is superimposed on the mechani- 
cal damage, forming a pattern of dark regions on the light 


gray aluminum surface. 


7 Beryllium copper rod 3/32 in. dia; 126 hr at 33 ke. 
« Damage consists mainly of chemical change on the 
surface of the metal which is black and rough. The cavi- 


1 
of damage on 


tation holes are similar to the ones observed in aluminum, 
but there are fewer, concentrated in small regions in the 
ceater of the ultrasonic field. With a diameter of only 
3/32 in. the screening effect of the cavitation bubbles may 
explain the reduction in cavitation damage. 


8 Hardened steel rod } in. dia; 112 hr at 33 kc. Damage 
* consists of holes and dense pitting as well as chemical 
attack forming a black, hard crust. Only a small portion 
is iron oxide, the main compound being unidentified. The 
mechanical damage is much the same as was observed on 
the other solid rods, except that the holes are smaller, 
probably due to the greater hardness of steel. 


Phenolic rod 3/32 in. dia; 222 hr at 33 kc. Mechanical 

* damage similar to other samples; no chemical action 

was discerned. Mechanical removal of material left densely 

pitted regions. The holes have the same shape observed 
before, with pronounced undercuts. 


10 Copper-coated steel rod 1/16 in. dia; 100 hr at 33 kc. 
*Tkis test demonstrates the screening effect of cavitation 
bubbles. Although the total power was the same as for 
the other tests, the ultrasonic intensity at the surface of 
the sample was fairly low. Mechanical damage was small, 
only a few holes, concentrated on lines parallel to the 
axis of the rod. However, the chemical attack was suf- 
ficient to remove the copper layer over the whole immersed 
length. Most of the sample is covered with a thin, smooth, 
dark layer of a metallic compound. The damage is very 
uniform as compared with the other metal rods. 


cCT TO 


tation field, cavitation spiders, and progress 
ivitation bi 


reflec 


the metal rod. be ntense: if smaller. the 
The whole system was enclosed in a sound-proof cabi ict a protective blanket ting, 

cavitation bsorbing nd energ 

noise and low frequency ultrasound can have very pain Choice of Frequency. Wavel 

ful effect on human bodies. same order of 
The diameter of the rod tested was just large enoug! ince 

to place its surface at the 


net to protect personnel in the test area. Both 
ngth should be of the 
magnitude the diameter of the 
vitation bubbles will 


when the wavelength 


cvlinde I 
orb 


bubble size. 


diffuse and al ultra 


points of greatest sound 


ipproaches the 
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It is advantageous, therefore, to choose a mode of vibra- 
tion giving maximum radial motion of the cylindrical 
transducer and long wavelength. A 5 in. dia transducer 
with a length of 4 in. will resonate efficiently in the 
longitudinal mode (with appreciable radial coupling) at 
about 20 ke. At this frequency, the wavelength in water 
is approximately 3 in., much larger than the size of the 
average cavitation bubble. The screening effect of the 
bubbles is kept to a minimum and the disturbance near 
the axis of the cylinder is restricted to a region of very 
small diameter. 

Test Results. Unprotected ultrasonic transducers oper 
ating in water will be seriously damaged after only a few 
hours of intense cavitation. The first cylinder shown in 
lig. 6 is 6 in. in diameter and 5 in. high. The outside 
silver electrode had no special protection; the inside one 
was protected by a thin layer of special glaze. The cyl- 
inder was driven at 17 ke for a total of 250 hr in water. 
(he temperature was kept at about 20 C. The water 
bath was changed approximately every 30 hr to remove 
the large amount of silver and ceramic particles sus 
pended in the liquid by cavitation effects, and to keep 


the amount of dissolved constant 


gases in the water 
during the test. 

After 27 hr, the unprotected electrode started to peel 
in large regions and once begun, damage to the unpro 
tected electrode increased rapidly until at the end of 
the test only 25 per cent of the total electrode area 
was left on the cylinder. The ultrasonic power output 
dropped considerably and the test had to be terminated. 
I'he inside electrode, protected with the glaze, suffered 
no apparent damage although microscopic observation 
did reveal very tiny blue and black spots in the glaze 
which were not present before the test. 

Constant hammering between the ceramic cvlinder 
base and the bottom of the trough, combined with cavi 
tation, produced deep attack on the edge of the trans- 
ducer. Electrical leads soldered to the electrodes were 
stranded copper wire connected to the electrodes by lumps 
of low-melting solder approximately 4 x 4 x } in. The 
solder itself showed little damage, but the leads were 
severely attacked, both mechanically and chemically. 
Strong cavitation increased the oxidation rate of the 
copper, which was weakened and blackened, and strands 
were broken. The damage observed on leads was appar- 
ently of a different type than for the transducer. 

Protection of Electrodes. A protection of glaze was 
found effective on the large electrodes, as shown in 
Fig. 7 for a cylindrical transducer after 1,100 hr of 
cavitation tests at 44:kc. Although the exposure is four 
times as long as the first test and the ultrasonic intensity 
was about twice as large, damage to the electrodes 
appears only on about 5 per cent of the total area. 

The glaze is not broken but “ground” away beginning 
apparently on weak spots, and tiny holes seem to be 
drilled right through the glaze to the silver electrode 
underneath. These holes may correspond to the location 
of small air bubbles in the glaze, since a perfect glaze 
could not be obtained. Some metallic compound from 
the silver electrode was brought to the surface of the 
glaze in tiny, shiny spheres and some other material was 
diffused under the glaze and built a blue or black halo 
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around the hole. With further test the metallic shiny 
spheres grew, the hole enlarged and the blue and black 
diffusion regions extended until both glaze and _ silver 
were removed from the ceramic. Then the ceramic itself 
began to be destroyed at a slow rate. These regions of 
deep damage are clearly visible in Fig. 7 

Similar tests were performed on 
protected with thin layers of synthetic resins. The results 
were equally good but the resins reduced the total ultra 
sonic output appreciably more than the glaze. 

Protection of Transducer Edges. Adequate protection 
can be achieved by supporting the transducer on some 
resilient material such as small wooden or rubber blocks 
Che transducer of Fig. was so protected and after 
1,100 hr of test there were only a few microscopic pits 
on its edges. 

Protection of Leads and Connections. Solder itself, 
when applied in big enough lumps, is unaffected bi 
cavitation. Leads with rubber or soft 
material and protection is further improved by casting 


ceramic cvlinders 


may be covered 
epoxy resin on the whole region where leads are attached 
to the transducer. Thus, complete electrical insulation 
is achieved, and the transducer can be immersed in water 
without electrical losses due to water conduction 


Cavitation Damage to Metals 


Various metal rods were submitted to intense ultra 
sonic cavitation at 33 or 44 ke for various exposure times, 
with the temperature kept at an average of 20 C. Fig. 5 
shows the extent of damage obtained. Attack was deeper 
and faster in the flaws of the sample.. Cavitation dam 
age was also more pronounced at spots where the surface 
that the 


cavitation “spider” has a very important part to play in 


was rough. These experiments show clearly 


cavitation damage to the solid rods. In many cases the 
shape of the cavitation spider, and especially its legs, 
determine the shape of damage areas of the samples. 

While these cavitation damage tests have by no means 
furnished an explanation of cavitation phenomena ot 
their destructive effects on solid materials, the method 
can supply data on the comparative resistance of materials 
to cavitation damage. 

No material can withstand hammering of cavitation 
for long before real damage occurs. Damage from cavi 
tation is not only mechanical destruction, but concur 
rent chemical action causes profound changes in metals 
such as steel, copper, beryllium copper, and aluminum. 
The nature of these chemical reactions was not estab 
lished. A glaze was found effective in extending the 
life of ceramic transducers by 


several thousand hours: 


similar protection for metals may yet be developed. 


EDITOR’S NOTE—For a further discussion of mechanical-elec- 
trical transducers, see “Piezoelectric Ceramics,” by Paul L. 
Smith, in Product Engineering, October 1954, starting on page 
161. 

Additional applications of ultrasonics are described in “Put- 
ting Ultrasonics to Work,” by Boyd Wise and Dale Ensinger, 
in Product Engineering, August 1952, starting on page 180. 

A discussion of cavitation effects on venturi tube operation 
was included in “Theory of Hydraulic Flow Control” by Nils 
M. Sverdrup in Product Engineering, April 1955, on page 172. 
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PRODUCT 
DEVELOPMENT, 


a running start 





An efficient and well-organized Product 
There are many reasons for initiating a ‘ ‘ Par - 

product development project, some of the Planning Committee is indispensable for 

most important follow: h ao i f = 

@ Create a need and develop a new market. the proper supervision of a new pr uct 

@ Meet an existing marketing need. : 

e Exploit research and technological ad- development. The Committee controls 
vances. E 5 , 

@ Meet changing customer needs or de- the accumulation of data, determines per- 
sires. ‘ 5 * 

e Diversify the existing products and mar- formance specifications, estimates sales 
kets. . é 

e Increase coverage of an existing product volume and selling price on the basis of 
line. 

® Meet competitive performance. cost studies, and guides the design toward 

@ Meet competitive pricing. 

e Obtain competitive advantages. the expected service life of the product. 

@ Modernize or restyle a product or line. 

e Take advantage of improved manufac- 
turing processes or facilities. 

@ Reduce the selling price and expand 
sales volume. 

@ Reduce manufacturing cost of the prod- 
uct and obtain a better profit margin RR. ALLEN 
at existing price levels. 


Director of Engineering, Bennett Pump Divis 
lohn Wood Company 











} 


MopERN DESIGN and development is aimed at producing so many functional an departmental lines that most 
1 product of satisfactory quality, performance, and cost, companies form a product planning committee which 
to enable it to be sold in volume at a profit. It is to the responsible for plotting the course of new product devel 
interest of the entire organization to have suitable products, opment. A committee serves to formalize the product 
but it is particularly the joint function of the Develop development function and representatives of the variou 
ment Engineering and Marketing Division to develop departments are given an apportunity to be heard. Th 
these pI ducts committee makes recommendations as to further infor 
Ihe satisfacto1 yupletion of a product development mation required ind makes decisions regarding product 
project depends upon the teamwork of all parties involved. desirability based on surv market searches, preliminary 
(he day of the independent inventor who presented his _ research, estimated engineering costs, and tentative speci 
product to the company ready for production has passed fications 
Now it is a rare individual who can understand all the Membership on the product planning committee will 
different sciences and technologies which are represented vary depending upon the type of products manufactured, 
in even the simplest of products compan) policy ind size of the organization. Often the 
Product planning is such a complex subject and crosses committee is headed by a full-time Director of Product 


Product Engineering September, 1955 17! 





6) 


PROPOSED 
prowdét ———— 


pecisive 
factwor 


» 1s 
of marke 4 
ising methods 
tion methods 


pxtent 

merchan 
pistribu 
Sales price 
packaging 


| le 
| 


sales 
pave rtisinge cleins 


psi?  —_— 


cal a6 
— 


} 1. Size 
| 2. Shape 
5 «= golor 
| * yaterials 
\ Mnish 


a vents 
Trademarks and pe 


ope ration 


TL lami 
ventilation 
oise 
-* erchangesdt lity 
ueer sarew ” 
Weriodle resty line or | 
reaode ling | 
ce of ‘ 


\ generel 
Nera 


1 pfacturing 


promot 


on qu 
peisting manatee 


actors 


entity 
uring 


a Legal 


patents 
field serv 
facilities 


3. 


Development. Marketing and technical functions and 
top management must necessarily be represented on the 
committee. Othei of the company such as 
finance, legal, manufacturing, and purchasing should be 
represented if they can make a real contribution to prod- 
uct planning. Every effort should be made to keep the 
size of the committee to the minimum necessary to do 
the job. 


functions 


Type of projects referred to the committee is a major ele- 
ment in making a product planning committee work. Obvi- 
ously the committee cannot consider every small product 
improvement project. A project planning committee should 
not be concerned with minor cost reduction changes, 
minor technical improvements, changed processing to 
utilize new manufacturing methods, or other small designs 
which are evolutionary in nature and serve to maintain the 
competitive position of existing products. 

The product planning committee should take an active 
part in new product development, major modifications 
to existing products, additions to the existing line such 
as standard or deluxe models of a product, major varia 
tions in a product to meet a customer’s requirements, 
and any other developmental or sales projects which will 
result in a major change in the line of products. 

The product planning committee serves as a board to 
review progress on projects and to consider changes in 
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Loing 


+s 
specific ei 
spe — 


specifications and preliminary estimates which may be 
required as a project progresses. It makes the final evalua 
tion of the execution of the product development project 


in its marketing, technical, and manufacturing phases. 


Preliminary Product Planning 


It is unlikely that all of the information necessary for 
a preliminary marketing and technical investigation will 
be available at the time when the new product develop- 
ment is first considered. Much of the information may 
have to the investigation 
progresses. It is desirable to hold a preliminary product 
development conference as soon 


be obtained as preliminary 
as possible after the 
project has been put up for consideration. A check list 
is usually of considerable help in suggesting important 
factors at this conference, and also may assist in assigning 
responsibility for gathering necessary information. 

The check list shown in Fig. 1 lists a considerable num 
ber of points. At the first consideration of the develop- 
ment project it is only necessary to decide which of these 
factors is important and what information must be 
obtained before the project can proceed. Assignment of 
responsibility for obtaining this information may also be 
made at this time. 

Should sufficient information be available at the pre 
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Fig 2—A Break-Even Chart 
can be invaluable in deter 
mining the economic feas 


ability of a new product. 


Fig 43—Accurate volume in 
formation is essential in 
selecting the best production 


process 








liminary product planning conference it may be possible 
to obtain a good graphical analysis from a break-even chart, 
as shown in Fig. 2. As an example, suppose the very first 
estimates show the following 


Estimated total volum 0,000 units 
Probable sales price upprox. $100/unit 
Required net proht LO% 

determined by manag: 

ment poli \ 


Desired break-even-point 3500 units 
mav be based on esti 
mated vearly sales and 


management policy 


A chart can be constructed which will determine the 
amount of money available for product development, tool 
ing and new facilities. While a chart based upon esti 
mated information is necessarily an approximation, it 
shows whether the conditions are utterly impossible of 
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ittaimment or whether based upon past experience the 


1 


money for product development is grossly nadequate 


If the amount of money which the company is willing 


to spend for product development and fixed costs is esti 


mated. it 1s, Of course, possible t ise the h 


termine the break-even point 


Required Product Development Information 


Before the Engineering Department can proceed with 


the first phase of the product development project certain 
basic marketing and technical information must be at 
hand. It is impossible to outline all of the information 
which may be required because it will vary depending 
upon product, marketing policies, manufacturing facilities 
and distribution. Most of this information must be 
gathered and analyzed by the Marketing Division. 


Tentative performance specifications can be developed 
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Fig. 4 


from a comparison chart of existing and competitive 
equipment and from market research, custome question 
naires, service reports and other sources. It may even be 
necessary to assume certain specifications in order to get 
the development under way. Assumed specifications, how- 
ever should be checked as soon as possible to determine 
their correctness and to keep the development project from 
wandering too far astcay even in the first phase. Specifica- 
tions should be reduced to a standard form if at all possible. 

[hose specifications which are costly to achieve or are 
required for a very limited portion of the total market 
should be especially examined for economic justification. 
For example, it is sometimes quite costly to maintain 
product performance at sub-zero temperatures. It would 
probably not be economical to manufacture a_ product 


which would operate in sub-zero temperature if 95 pet 


cent of the sales were in climates of moderate temperature. 
In this case the manufacturing of two models, a standard 
model and low temperature model might be considered. 
Che loss of a small portion of the market might produce 
1 better overall project from a profit standpoint due to 
lower cost of the standard product. 

Estimated yearly sales volume and the total volume 
expected to be sold before major redesign are two impor- 
tant factors in determining the most suitable and eco- 
nomical manufacturing processes for the product. The 
product design will, of course, be greatly influenced by 
the production processes available. 

I'he production methods capable of highest production 
and lowest piece cost are usually the methods requiring 
the highest investment in tools and equipment. The final 
selection of method of manufacture is usually a compro- 
mise between the method given the lowest piece price 
and highest tool investment and the method giving some- 


~ 
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IBM Electronic Calculator (Type 604) contains 1400 electron tubes and requires factory trained service personnel. 


tool investment 
Making the correct selection depends upon accurate sales 
volume estimates. Fig. 3 is 


what higher piece price but a lower 
in example ot this compromise, 

Capital investment in production machinery and factory 
space must be amortized over a predetermined production 
quantity of the product or over a certain period of years 
as determined by the policy of the company and tax 
regulations. There is a charge to each unit of the product 
for this tooling and capital investment amortization. 

he total amount of mone, 


wailable for manufacturing 


must be reduced by the capital investment amortiza 


tion charge. This factor is important in making prelim 
inary break-even charts 

Experience with similar products, market research, sam 
pling service, competitive product sales volume, and other 
marketing research techniques may supply sufficiently accu 
rate sales volume estimates to get the development under 
way. If this information is not forthcoming an 
assumption of volume must be made. It should be 
thoroughly and continuously checked by factual informa 
tion before the first phase of the product development 
project is completed. 

The competitive comparison is used to evaluate the 
features and prices of competitive products and to deter- 
mine if the tentative specifications and features of the 
proposed product will give a product which offers features 
at a price to capture a suitable portion of the competitive 
market. 


sales 


It is very desirable to have actual models of competitive 
products. These may be given rigorous quality and per- 
formance tests to determine if their features are really 
desirable and to assess the overall quality of the product. 

Special performance or sales features may be required 
or desirable and they should be decided upon early in the 
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project. In many cases the addition of small features will 
give a definite edge over the competitive product. ‘Trends 
in design such as the increased use of plastics and stainless 
steel decorative trim are design features which will have a 
direct effect upon the product engineering and the product 
cost. Whether these features will be sold on a deluxe 
model basis or as optional equipment at extra cost are 
important factors. 

Periodic styling or feature changes offer an easy way of 
obsoleting a product and giving the Marketing Division 
an Opportunity to appeal to that portion of the market 
which always wants to own the latest design. Changes 
in trim and moldings and minor features can often be 
used to alter the appearance of a product quite consid 
erably. ‘These changes can frequently be made without 
altering the basic if the necessary provisions are 
made early in the productive development project. If it is 
anticipated that a product will be marketed for a certain 
number of years before a major design change is attempted 
and that small styling alterations will be made each year, 
then the first design should provide for these styling 
changes. 

Relation of product to present product line. Will the 
new product be an extention of the present product line 
or will it be entirely new and perhaps establish a new prod 


design 


uct line? In the case of an extension of the product line, 
is the design of the product to conform to the rest of the 
line in styling and performance? Perhaps the new product 
should have as many advanced features and styling as possi 
ble and so form a pattern for an evolutionary redesign of 
the rest of the line. 

he entirely new product permits much greater freedom 
of design but also presents more difficult problems in 
evaluating appearance and features. The entirely new 
product will be more likely to require additional manufac 
turing space and new equipment and perhaps new person 
nel of different skills. 

Many parts and assemblies used in existing products 


can frequently be used 


in the design of the new product, 
especially if it is intended that it shall fit into a prede 
termined niche in the present product line. 


result in a_ substantial 


I his 
tools and 
machinery. It also promotes standardization and simpli 
fies field servicing and parts stock. However, if the new 
product is to establish a new product line, or is to fit 
into the present product line but is to form the pattern 
for a complete redesign of the line, then it may be well 


may 


reduction in cost of 


to avoid standardizing on existing parts without thoroughly 
rechecking them for function, cost, and adaptability. 

Standard and Deluxe models are a frequent answer to 
the problem of supplying several classes of consumers 
and still maintaining a single basic design. The deluxe 
model may have genuine utilitarian features or it may 
be different only in the decoration and appearance. If the 
product is to comprise a line of standard and deluxe 
models, then estimates must be made of the selling price 
differentials. 

Underwriters’ Laboratories or National Board of Fire 
Underwriters approval are usually required on products 
which may involve a fire hazard. A Weight and Measures 
seal is required for most products that are used to dispense 
a commodity to the public. There are other regulatory 
authorities, laws and sometimes trade association standards 
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which must be met before a product can be marketed 
Karly in the development, the legal restrictions should be 
determined and provisions made for meeting the applicabk 
standards. If necessary, preliminary submittals may be 
made to legal or regulatory authorities to obtain tentative 
approvals where there may be a question of acceptanc« 
l'entative approval may save the cost of redesigning a prod 
uct to meet unanticipated requirements and result in 
an earlier completion of the product development project 

Required service life of the product is an important 
consideration if overbuilding or underbuilding is to b« 
woided. Overbuilding results in too high a selling pric« 


or reduced profits or both. Underbuilding causes 


dissatisfaction and loss of good will 


custome 
Such pertinent ques 
tions must be asked as 

Will the product be in use on a continuous basis or 
intermittent? How months or should the 
product be expected to perform? What is the estimated 
use in 


many years 


hours or days per year? 


How serious a product failure? 


Would personnel 
important loss of financial return the 
of failure? Is 


1S 
be endangered? Is 


result failure? 


service available in case of 
Ihe answers to these questions determine many of th 
laboratory field tests before the 
product is released for production and distribution 
Type of maintenance service which will be used. ‘Ther 
are several ways of servicing the product for the customer 
The two 


trained 


ind 


which are made 


authorized 


local 


major procedures are: service by 


maintenance men only and service by 
mechanics or general shops. 

When the product is leased or rented to the customer 
the servicing and handled by trained 
This permits an excellent control of service 


procedures and has a direct influence on design of the 


repairs are usually 


personnel. 


product. Trained personnel can be more readily depended 
upon for complex servicing jobs. They will be aware of 
the latest latest 
factory With this type of maintenance 


factory procedures and will have the 


service bulletins 
service, more complex mechanisms and products can_ be 
reliable 


in transmitting product complaints and malfunctions to 
the factory. 


designed. Trained servicemen will also be mor 
Chis information can be of considerable value 
in future designs and in enginecring changes 

When the product must be serviced by local shops 
or personnel not directly trained in servicing the product, 
the design must provide for 
the 


It may be desirable to consider com 


minimum and_ simplest 


possible servicing, even at expense of increases in 


manufacturing cost. 
ponent replacement rather than actual field repair. Com 
ponents may be designed for easy interchangeability by 


untrained personnel. Components are then returned to 


the factory or a central service point for repalt 


EDITOR’S NOTE—For another article on new product develop- 
ment see “The Fine Points in a Product Development Program’’ 
by George Kendall, in Product Engineering, January 1953. 

A more detailed description of break-even charts may be 
found in an article entitled “Break-Even Charts” by W. A. 
Schuette, in Product Engineering, August 1953. 

A special report on the role of research in product develop- 
ment entitled “Insuring Your Progress Through Research”, 
appeared in the June 1953 issue of Product Engineering starting 
on page 171. While the supply lasts, single copies of this 
32-page report will be supplied without charge on letterhead 
request. 
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Selecting Vibration Isolators 


COCR eee Reese sees eree See aaa alate allaala alee 





DESIGN PROCEDURE. f (usually equal to operating speed of 
machine). 

5. Determine the desired vertical 
natural frequency f, of isolated system. 
The ratio f/fx should be as large as 
possible with a minimum value of 2.5. 
Since disturbing frequencies are usu- 
ally 1,800 rpm (30 cps) or above most 
isolators are designed to produce a 
natural frequency of 8-10 cps at rated 
loads. 


RUSSELL LOWE, ASS’T CHIEF ENGR., 
BARRY CONTROLS INCORPORATED 


1. Locate approximate center of 
gravity of equipment to be isolated. 
2. Determine location of the isola- 
tors on the equipment (see illustra- 
tions). For optimum isolation and 
prevention of coupled resonance, iso- 
lators should be located in a plane 
passing through the center of gravity 
of the equipment. A further refinement 
is to make distances x and y equal to i |K 
the radius of gyration about their re- ~y 
spective axes. 
3. Measure or compute static load where K is the spring rate of isolator 
w on each isolator position. at load w, and g is the acceleration of 
i. Measure the disturbing frequency gravity. 





The natural frequency can be com- 
puted from the equation: 
g 


>. 
aT A 
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Fig. 3 Fig. 4 


FIG. 1—Cushion of woven wire acts as a resilient load- range: up to 45 lb; f 10 cps (approx). Lord Manufactur- 
carrying spring and has good damping characteristics. Par- ing Co. 

ticularly adaptable for the mounting of sensitive electronic 
equipment in cramped spaces. Load range: } to 24 lb; effec- pg 
tive isolation at disturbing frequencies of 40 cps or higher. 
Robinson Aviation Inc. 
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{—Grommet-type small isolators used on fans, phono- 

graph turntables, instruments. Inexpensive and easy to install. 

Material: neoprene; durometer hardness influences its spring 

constant. Available in several degrees of hardness. Load 

FIG, 2—Lightweight motors, instruments and controls can range: up to 120 lb. The MB Manufacturing Co., Inc. 

be easily installed with insolators composed of studs bonded to 

rubber. Rubber is in compression in x-direction and in shear FIG. 5—For isolation of lightweight instruments and elec- 

in y-direction. Load range in y-direction: up to 44 lb; fa=8 tronic equipment especially in aircraft. All-metal construction 

cps at maximum load. Barry Controls Incorporated. permits operation under high temperatures. Damping is ob- 
tained by a knitted stainless steel wire core. Load range: up 

FIG. 3—Equal stiffness in all directions is obtained by rub- © 3 1b; fx=8 cps at maximum load. Barry Controls 

ber mount strained in shear when loaded in any direction. /"corporated., 

Used for isolation of instruments subjected to significant 

disturbing frequencies in more than one direction. Load FIG. 6—Outer cushions of knitted monel wire restrict deflec- 
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Five-point design procedure for the general case of disturbing amplitudes in the vertical direction. Elev- 


en typical isolators covering loads from ounces to tons and employing woven wire, rubber in shear and 


compression, conical springs with air damping, and combinations of wire mesh and springs. 





Mox 


odjust 





Fig. 8 


tion while stainless steel spring and inner cushion give non- 
linear spring characteristics. Used on lightweight machine 
tools and laboratory equipment. Load range: up to 130 Ib 
Robinson Aviation Inc. 


FIG. 7—Conical spring provides necessary resilience while air 
damping is obtained by air forced through small orifices in 
bellows during vibration of isolator. For light airborne elec 
tronic instruments. Load range: up to 35 Ib; fx=8 cps 
(approx). Barry Controls Incorporated. 


FIG. 8—Industrial machinery mounting has adjustment for 
leveling and alignment. Uses a stainless steel wire mesh 
without springs. Applications are in machine tools whose 
operating speed is 1,750 rpm or higher or 350 strokes per 
minute or less. Lagging to floor unnecessary. Load capacity: 
up to 4,000 lb. Robinson Aviation Inc. 
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Fig. 11 


FIG. 9—Channel-type rubber mounts have load range up to 
100 lb depending upon length of channel which varies from 
1 to 8 in. Typical applications are light stationary engines 
and machine tools, compressors and commercial refrigerators. 
Lord Manufacturing Co. 


FIG. 10—Vibration mount, designed to stress rubber in both 
shear and compression when loaded, has almost equal spring 
rate in all directions. Load range: up to 1,000 Ib. Used on 
combustion engines and heavy electronic equipment. Dimen- 
sions vary with load range. The MB Manufacturing Co., Inc. 


FIG. 11—Heavy-duty mount for machine tools has load range 
up to 13,000 lb and can be adjusted for leveling. Does not 
require lagging to floor even when used under heavy presses. 
Machines can be easily relocated for optimum work flow; 
f, = 10 cps at max load. Barry Controls Incorporated. 
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(C) Undercut 


Fig. 1—Effect of cam size on pressure angle and radius of curvature. As a cam is made progressively 
smaller while maintaining constant lift, follower roller radius, and total angular rogation of 
‘cam over the event, undercutting will eventually take place, as in (C). This can also occur if 
follower roller radius r- is increased progressively while the follower center path is held constant. 
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PLATE CAM DESIG 


- ++ radius of curvature 


MARTIN KLOOMOK, Mer., Scientific Computation Lab. 
ROBERT V. MUFFLEY, Associate Engineer 


\S A CAM OF GIVEN LIFT is made successively smaller, its 


wer-all shape changes significantly. The pressure angle 
radius of curvature at the apex of a 
Fig. l. If the 


the apex is undercut, resulting in reduced lift 


increases and the 


rise ipproaches ZCTO, S1IZe 1S decreased 
turther, 
ind the original motion curve is no longer followed. 

l’o prevent undercutting, r,, the follower radius, must be 
the minimum radius of curvature over the 


than p 
egment under study. If the cam has several separate motion 
urves, each must be checked separately because only one 
egment can be represented by a continuous function 
However, only convex surfaces need be tested because it is 
impossible to undercut a concave curve, Fig. 2, and because 
contact stresses for a given normal force are always smaller 
in the concave areas 

he follower center path is usually described in polar 
coordinates, R, the shaft 
center to the roller follower center, against ¢, angular rota 
tion of cam from a the follower 
roller center and cam center. For the segment under con 
1 functional relationship exists 
G(¢d) and (2), 


continuous: 


radius measured from the cam 


measured line joining 


deration, it is assumed (] 


between R and ¢, for example, R first 


ty derivatives of function are 


and @ R/d¢e’ = G''(¢ 


RADIAL FOLLOWER SYSTEM 


design begins with a timing diagram 


Usually a cam 


which prescribes one or more functional relationship 

between output displacement and time. Since most cams 

are driven at constant angular velocity, this relationship 

is readily converted to y F (@), output displacement 

versus angular rotation of the cam 
Output displacement can be either 

tional. For translation, the simplest condition is the radial 

In Fig. 3, L, the cam lift equals h, the total 

Therefore, 

R 

d R/dé = 

a R/dée 


rotational or transla 


follower. 
output displacement 


i harmonic, wx Other relationship 


Product Engineering September, 1955 











Reference 
line on cam 


— 
‘Cam axis of 
rotation 


Fig. 2—In a concave portion of a cam, p-, the radius of 
curvature of the cam, must always be greater than p, the 
radius of curvature of the following center path. If this 
condition is fulfilled, there is no danger of undercutting. 


This is the third part of a series on cam design. Blending 
of profile curves was discussed in February 1955, page 
156. Next was a pressure angle analysis, May 1955, page 


155. Herein is a study of radius of curvature, including 


Fig. 4—Timing diagram for cam rise combining several . 
curve sections. Symbols refer to radial cam follower 
system, but same principle applies to swinging folloWer. 
For the latter, replace L with t, the angular displace- 
ment of follower arm. See text for details of solution. 


— 
AB— Half cycloid 4 
BC— Constont velocity 
CD-— Half cycloid 
DE — Full cycloid 
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a comprehensive set of design charts developed with the 


aid of automatic computing equipment. The minimum 


radius of curvature must be calculated (1) to prevent 


undercutting and (2) to keep surface stresses within 


allowable limits. 


} ] P| 9 : 5 
Since the follow center does not rotate with respect 


to the cam center } Gio), £(6 G’(d 


nd f’(@ "(db CK os. 6 for definition of 6 and @ 


Substituting , and f’(@) in Eq (1 


Then, the ex mn for f(@), & (6), and £’(0), whi 
correspond to tl lesired 


Eg (2). I 


iT¢ 


Product Engincering 


motion can be substituted in 


wr example, the functions 


Fig. 3—Radius of curvature geometry 
for the radial cam follower system. 


ibstituted l q 
lifferentiated to locate th« 


minimum value of , 


When these express! 
the resulting equation < 
value of @ corresponding 
But, since this leads to nscendental expr 
sion, the problem ha mputins 
machine. Using a given t of meters 8 and L/R, and 
a given motion curve, a ' ilculated f 
each value of 6 from z 
chosen. This was done for ilu 
L/R, and for cvcloidal, harmoni 


nomial profiles. The resultant minimums have | 


in Figs. 7 through 12 
EXAMPLE 1] 


lor a radial follower mechanism like that of Fig 


following data are given: 1 0.1875 in. I 
ind B 20 deg, and the mot 
First Solution 


Assuming R,,.. 1.251 





in and L/R, 
From Fig. 8, 
R, 0.16. 


0.19. 
for L/R, 


Then, 


0.19 and B = 20 deg, 


Pnin = (0.16) (RF 

Pe = Pmin ry 
Chis cam would be undercut because r, > pm, 
rOTe p 


and there- 
is negative 


Second Solution 

\ larger value of maximum radius, R, 1.500 in. is 
chosen. Thus, R, 1.300 in.; and L/R 0.155. 

In Fig. 8, for L/R 0.155, and B = 20 deg, puin/R, - 
0.17. Then, 

= ().22 in.; 
= (0.03 in. 

Chis cam would not be undercut, but it would be advis- 
able to make some further adjustment. These are the 
possibilities: 

(1) Increase Rus, which is the most desirable if space 
permits. 

(2) Increase 8 at the expense of other events in the 
cycle. 

(3) Reduce the roller diameter, if stud and bearing 
capacities will permit 


EXAMPLE 2 


For a mechanism like that of Fig. 3, 
diagram of Fig. 4, r, = 0.1875 in., rise of cam in segment 
] 0.100 in., and cam angle 8, = 10 deg. Since cam 
segment AB is concave, the critical area. insofar as radius 


of curvature is concerned will occur at some point on 
curve CD 


and the timing 


Solution 

Assume R 1.500 in. Since the charts are con 
structed for a full curve, half-cycloidal CD must be con- 
verted to full cycloid ED. The procedure is analogous 


to that used in the previous installment for pressure angle 
ilculations 

] 21h. = 0.200 in. 

B’ = 28, = 20 deg 

Re’ = Boe L’ = 1.300 in. 

L’/R,’ = 0.155 
Using 
yroceeds as 


L’/R,’ 


L’, 8 and R,’ to enter the charts, the computation 
in the previous example. In Fig. 8, for 
0.155 and B 


20 deg; 
R,’ = 0.17 
Pmin = 0.22 in. 
p. = 0.03 in. 
\s in Example 1, this cam would not be undercut, but it 
might be desirable from the standpoint of surface stress to 
l 
his can be done by one of the three methods 
described in the previous example. 


MmcCcrease p 


SWINGING FOLLOWER SYSTEM 


In this system, Fig 
enter B through 
From the figure 


5, the follower rotates about some 
ingle y, the output displacement. 


) 


2lc cos 6 


As the follower swings up, the ray from the cam center 
to the follower center will shift slightly. Hence ¢ + 0 
In deriving the relationship between ¢ and @, the follower 
center has been rotated @ deg about the cam for pur- 
poses of illustration in Fig. 6. In practice, the follower 
center is usually fixed and the cam rotates. For the condi 
tion shown in Fig. 6(A), 
follower pivot, 


cam rotation “‘away from’ the 
@ =@- l ve 


or cam rotation “toward” the follower pivot, lig. 6 


o = A 


¥ ~ 


Angles », and # can be computed from Fig. 5 


(Rtt+e iE 
Wo = cos * oR. 
(2 + *) 
y = cos . 
2Re 


By definition, R is a function of 6; Eqs (4 
(7) show that ¢ also is a function of @: 4 
To determine d R/ddéd 


- g(0 


dk/dé@ 


dR do = dé de 


dR 


dé 


Differentiating Eq (3c) 


Differentiating Eq (3b), 


aég 


O 


Therefore, from Eqs ind 


le d> 
R dé 


Differentiating Eq (4) and (5 


de 
dé 


rotation away from pivot 


ation toward pivot 


day aR dy 
Also = : : 
dé dé dR 
Differentiating Eq (7 
d ¥ ce R? l 
dR 2R’c sin y 
d’R/d¢ is obtained by diffe 


Finally, rentiating Eq (5 


@R dé 


lg’ (@)\[f"' (0 [ q’'(0 ) 
dd¢* ag dd ' q’ { 
‘urthermore, since dé/d¢é 
a’( 


/ 


7 yA o 15 


d R 


j 


ad* 


Both f(@) and g” A) 
qs (11), (12a) and (12b). Then 


_ad 
a [ le sin 6 <. 
“a de cs “de [ R 


have previously been evaluated, 


?R 


Ps % yee * A. Ae ) dR 
Rl 740 (sin 5 ) (u sin 3 16 
rR? 


- dy dv = ) dy =) 
Rle( sin 0 de oe dé ( cates dé dé 


= (16) 
k? 
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Substituting Eqs , (10), and (11 


Sin oO T COS 0 
( de ( dé ) 


R 


Differentiating Eqs 12a) and 


rotation away from pivot : where +r 
in a complete even 
As discussed fo 
tation toward p vot i ) ’ 
Can D 
to locate the value of 


lting 


the 


I 
: Hey , Ss 
UC bstituted in 


Chen 


value of p. The resu 


dR ( i ( d tually impos 
G av : the appr ic] 
ae values for p « 
a ay 
: , ete! on 
dé (4 
7 A T) 
Note that T 
dy/dR) from Eq (| an of the minlinn 
this minimum exists 


mum 1s not dl 


The factor d*R/dd* can now be computed and the ra 
ire can be found for a given motion curve, 

llower system, and direction of rotation at any point. 

Specific equations for the angular motion of the follower 


irm for cycloidal motion 
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RADIAL FOLLOWER CHARTS 


Minimum radius of curvature of the cam surface is found by subtracting the 
follower radius from pmin. If the difference is negative cam will be undercut. 


Figs. 7 and 8—Cycloidal 
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080-"/, 

0.40 -/ 

0.20-' 


30 40 60 80 100 


Active cam angle, #, deg 


Figs. 9 and 10—Harmonic Figs. 11 and 12—Polynomial 


Fig. 10 
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except that the direction of rotation is taken opposite pivot,” and cycloidal motion curve is to be used. 


to that which exists in the problem under consideration. “ - 
First solution 


EXAMPLE 3 Assume radius to follower center at the start of the event; 
; ' R, 1.250 in, Then 
For a swinging follower mechanism similar to that of 

Fig. 5: r, = 0.375 in. + = 10 deg, 8B = 40 deg, I= 8B - 9 40 L _ 1.500 

1.500 in., and c 2.00 in. Rotation is “away from the +r LO ae R 1.250 
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A two-way interpolation is required to obtain pmis/R., as 
shown in Table I. 


14 and 15. 


Therefore, 


Chart values are obtained from Figs. 


Pmin = (0.41) (R,) = 0.51 in. 
De = Pmin — Ty = 0.51 — 0.38 = 0.13 in. 
[his value of p. should prove adequate. 

In many problems a third interpolation is required 
when the value of + does not correspond to one of the 
three charted 10, or On the other 
hand, for many problems, particularly first approximations, 
it is unnecessary to interpolate and a reasonable estimate 
is obtained by inspection. 


values, 2, 30 deg. 


SLIDING TYPE FOLLOWERS. Undercutting can be 
a problem with sliding as well as roller followers. The 
analytical procedures described for roller followers can be 
used for a sliding-type follower with a convex surface; 
that is, the radius of curvature of the cam surface is 
obtained by subtracting the radius of the follower tip from 
the minimum radius of curvature of the follower center 
path. 


TRIGONOMETRIC CORRECTION. The charts have 
been prepared on the basis that the angular motion of the 
follower arm is one of three motions, cycloidal, harmonic, 
or polynomial. In instances the follower 


certain arm 


Table I—Interpolation for Example 3 





FROM CHART INTERPOLATION 


First R Second R. 


0.49* 





1 
Be 
2 0.44 





* Sample interpolation 


rae 1.6 —1.00 : 
= 0.35 4 (0.52 — 0.35) — 0.49 
R. 6.38 Ee : 5 | . 





drives additional linkages and parts, and cycloidal (or har 
monic, etc.) motion may be required in these parts, not in 
the follower arm. 

As will be discussed in a subsequent article of this 
series, suitable corrections can be incorporated by trigono 
metric methods, preferably with the help of automatic 
computing equipment. Experience has shown, however, 
that these corrections have a minor effect in the determina 
tion of They 


ignored without serious effect when time will not pen 


minimum radius of curvature. can 


a more rigorous approach. 


SWINGING FOLLOWER CHARTS 


Cycloidal motion, 1/R,< 0.5 
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Cycloidal motion, 1/Rp=1.0 


Rotation away from pivot Rotation toward pivot 


Cycloidal motion, L/Rp = I.5 
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Polynomial motion, 1/Rp= |.0 
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Cycloidal motion, 1/ Rp = 2.0 
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SPOT WELDING OF AIRCRAFI 


Spot welding of primary aircraft struc 
tures dates back to about 1931 when an 
amphibious biplane, the “Pioneer,” was built 
by the Budd Manufacturing Co; this airplane 
is now on display at Franklin Institute in 
Philadelphia. In 1933, wings on the Northrup 
Gamma type plane were spot welded; also, 
the structural members (formers) used to 


shape or contour the skins were spot welded 


. to the skins on the Chance Vought “King 
fisher,” a pre-World War II observation 
plane 

+ 
; One faulty joint in an aircraft assembly 
can cost lives and results in the loss of mil 


lions of dollars in equipment. Therefore, un 
til reliable analytical data is available for 
specifying welding parameters and process 


control, time consuming and costly produc 


i tion weld testing will continue to be re 
quired to insure 100 per cent metallurgically 
sound joints 


The work reported here by Mr. William 
R. Gain is one example of a number of pri 
grams now under way to reduce welding to 


a more exact science. Results of such pr 


grams will surely bring welding costs down 


A ly j n | n | particularly for critical joints 











—can consistently give metallurgically sound joints when weld current, weld and forging 
pressures, and metal cleaning are accurately controlled. Advantages over other joining 
methods include high production rate, no added weight, relatively smooth flush surface, 
and no holes in sheet to be sealed. Principle limitations are the requirement for 
rigid process control and examination of test specimens at frequent intervals. 


with a given setting 


WILLIAM R. GAIN 


ee —— Po 
change in alloy will n« 
Senior Group Engineer, Boeing Airplane Company ° 


itions. 
Cleaning. Uniformly 
UsE OF SPOT WELDED JOINTS on structural camponents ture of the cleaning 
of aircraft has been limited because of lack of experience immersion time aré 
and knowledge of the various physical and chemical checking the consistency 
properties of such joints. Yet, much research and devel- process was developed which is 


; 


opment work, particularly on the welding of aluminum resistance measuring dé 
alloys, has been carried on in recent years, and has Welding Equipment. To 
resulted in design improvements in spot welding equipment and consistency, the wel 
and increased the applications for the process. forging pressure, and electt 
lo investigate the effect of th I 

CAUSES OF WELD FAILURES. Weld inconsistencies an oscillograpl: was used to record th 
are a function of material being welded, metal cleaning decay of the current and rise of weld and f 
method and welding machine operation. determination being made of the desirabl 

Material. Matallurgical uniformity of material is im- required to obtain consistently satisfactory 


portant if consistently good welds are to be obtained A definite relationship was shown to exist betv 
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Current -> 
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Fig. 1—By duplicating waveforms 
in the two left illustrations at (A), 
consistently reliable spot welds are 
obtainable. At (B), the adjustable 
range of the forge-force delay is 
shown. This allows the forging 
force to be effectively applied while 
the spot weld nugget is in the pli- 
able state just prior to solidifying. 

















+ Current 
+ Current 


t 
7 








Force -* 
Force-> 


Minimum forge (recompression) oy By ~ forge Maximum forge (recompression) delay; forge 
initioted 1/3 cele after beginning of initiated 10 cycles after beginning of heat time. 


Tee 


Spot sheor strength 
averoge sheor strength 








g 








8 
° 








4 
’ a 
4 


@ 
°o 
oO 





Tee 








~ 
° 
oO 











g 





2 
g 
© 
2 
% 
3 600 
H 
5 


8 





6] 
8 
Max. allowable design strength, ib/spot 


8 











100 









































8) 





0o01I0 §=6—0020 0.030 040 Q050 0060 
Thickness of thinnes? goge, in. Thickness of thinnest? gage, in. 


Fig. 2—(A) Minimum single spot shear strengths, required by 
MIL-W-6860 specification. All values of average single spot 
Table I Strength of Spot Welds shear strength in Table I exceeded these minimum requirements. 
(B) Maximum allowable single-spot strengths, based on MIL- 
W-6860, to use in design of joints. For example, with 0.040 in. 
Optimum design values for two-row spot welded lap joint min sheet thickness, 310 Ib per spot is the design max. 

to give 50,000 psi min tensile strength of joint, and failure 
(under static load) of base metal rather than shearing of 
spots. Values shown are for a spot spacing of 0.5 in., an various factors 
edge margin distance of 0.38 in. and row spacing of 1.25 in. to 








, and synchronous cqntrols were developed 
assute the reproduction of the required current and 
pressure wave shapes to produce consistent, metallurgical 


sound welds. 
Sheet thickness Average single-spot 


combination, in. shear, Ib. 


CONTROLLED SPOT WELDING. About 600 trons 
port aircraft have been built, using accurately controlled 
spot welding practices; thus a good test of the applied 
0.040 and 0.040 700 principles has been obtained 

0.051 and 0.051 900 Most critical application was the spot welding of skin 


0.064 and 0.064 1,200 laps on the body panels. An extensive test program was 
0.072 and 0.072 1,400 





conducted to develop a two-row spot welded joint to 











satisfy two basic requirements: ultimate tensile strength 
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} 0 # Joint foiled in welds 
ies sheets ~ . 
1040 2024-T3 


© © Joint foiled in base metal 
—+—- 


/ 
Two sheets 
0072 2024-TI | 


Joint tensile strength, psi x 1000 


0250 0375 0500 0625 


Spot spacing, in. 


0750 0875 00 


Fig. 3—Spot spacing vs joint strength. Data was obtained by 


test of actual production-welded joints where the weld factors 
were controlled in accordance with Fig. 1. 


Fig. 5 


of the lap joints in ex 
it ultimate stati 1 
by shearing of 


lable I, 


margin, (3 


50,000 psi; and joint fracture 
in the base 


timum values, 


| tO OCCUI 
the pots. Uy 


were obtained for | 


metal and not 


shown in 


spot spacing, 2 edge 


row spacing, and (4) single spot shear strength. 


‘hese values are not necessarily those that give maximum 
joint strength but those which just satisfy the two basic 


requirements listed. Strength requirements of individual 
spots had to conform to MIL-W-6860 specification shown 
at (A) in Fig and in designing a joint with multiple 
spots, maximum allowable single spot strengths are given 
at (B). 

Economic factors entered the picture at this point; the 
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Roll welding of lap joints in assembly of large body panels. Lap 





Fig. 4—Four thicknesses of sheet were spot welded under 
ful control of weld current and forging pressure. The 
bination consisted of 0.040 in. and 0.064 in. skins, an 0.025 in 


reinforcement-doubler patch, and an | 


care 
sheet c 
072 in. hat-section stiffener 
Note impression made between spots 
the welding machine. 


by the rolling action « 


me 


joints are welded at 


rate of 40 spots pet min 


possible benefits of 


minimum requirem nts 

greater production time, additior 
in standardization. For 
of 


Cx LIN pi 


spot spacing on ultimate tensile 


higher strengths are obtainable with both 


0.072 in. sheet with cl 


However, the 50,000 psi 
in. Spot s] 
duction time and facilitate standardization of the indexing 
table racks 0.5 With 


sheet thicknesses, new values of edge margin, 


i 


a 
>Lit 


each case with 0.5 spacing 


in. 


spacing was sclected heaviel 


TOW 


spacing 
and spot spacing would necessarily be required 


Higher 
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Fig. 6—Tables for holding panels 


preparatory to welding. Up to 10 
x 20 ft panels can be accommo- 
lated. Each aircraft has 21 panels 


of varying sizes; and two tables 


like that shown can accommodate 


panels for 20 airplanes a month 


Fig. 7—After spot welding of skin 
laps, longitudinal stiffeners and re- 
inforcement doublers, while in a 
5), the panel is 
circumferential stif- 


rotatable wrap-around 


flat position (Fig 
issembled to 
feners in 


fixtures 


ingi¢ 


spot shear strengths would also be necessary. 

\ typical structural body panel is shown in Fig. 4. 
Welding of the skin lap is done according to data in 
lable I while joining of the stiffeners and patches is 


done under slightly 


less rigid control of weld factors. 
thicknesses of sheet were involved in 
“special welding” 
doubler for 


four 
irying out the 


reinforcement 


As many as 
at points where a 
a cut-out area crossed a lap 
joint containing a hat-section stiffener, as shown. 

A lap joint being roll spot welded at the rate of 40 


196 


spots a minute is shown in Fig. 5. The patches and 


stiffeners are also roll spot welded but at a speed of 
70 spots a minute. 

The large fuselage panels 
layout 


up to 10 x 20 ft) are 
shown in Fig. 6. Com 


ponent parts are drilled approximately every 20 inches 


assembled on tables as 


for temporary fasteners, code marked fot disassembly 
and cleaning, and then reassembled for welding. ‘The 
patches, stiffeners and splice joints are welded in the 


flat. Then they are assembled to the circumferential 
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Fig. 8 
complished by roll spot welder 
tion which progresses at the rate of 90 to 110 spots a minute 


External flood cooling prevents panel warpage 


(A) Section of flat floor panel showing spot weids ac- 
(B) Close-up of welding opera- 


Joint certification specimens 




















FIG. 9 (A) Joint strength ponel 
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FIG.9 (B) Ultimate tensile strength specimen 


Fig. 9—Specimen (A) is divided to provide test specimens; five for strength tests (B) two for 


stiffeners in the wrap-around fixtures shown in Fig. 

In the roll spot welding of flat floor panels, shown at 
(A) in Fig. 8, 90 to 110 spot welds per min are applied 
and at a spacing of 0.62 in. as at B. To minimize warpage, 
external flood cooling is used. 


CONTROLLING QUALITY Before production welding 
begins, and to develop a welding schedule for a body 
skin lap joint, a test panel is welded as at (A) in Fig. 9 
This test panel is then cut into seven specimens as 
Product 


Engineering September, 1955 


FIG.9 (C) Specimen for metallurgical examination 


metallurgical examination (C) 


> 


indicated. Five specimens like that shown at B a 


tested for ultimate static tensile strength, and two as at 
Metallurgical examina 
the welds to be free of cracks, 
and porosity and weld penetration within limits of 
to 80 per cent of base-metal thickness 

In addition, a 20 weld single-spot shear test panel 
cut and tested for each welded interface to establish the 


single spot shear strength average and consistency. 


C for metallurgical competence. 


tion should show voids 


Surface preparation consists of chemical cleaning and 
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Fig. 10 


Mocro specimens 


Bend test 
specimen 


Macro and bend test specimens. These are obtained, examined and tested 


before starting to weld each joint. No cracks are allowable in the 45 deg bend test. 


deoxidizing until a surface resistance of 50 microhms 
max results; then, faying surfaces are wire brushed. This 
brushing must be done within 8 hrs after chemical de- 
oxidizing, and the parts must be assembled for welding 
within 4 hr after brushing. Welding must be done 
within 24 hrs after deoxidizing. 

During production, a three-weld single-spot shear test 
cut 


starting to weld each joint. Also, macro specimens are 


specimen for each interface is and tested before 


examined, Fig. 10; when the 3/32 in. wide strip is 
bent through 45 deg across the weld faces as shown, no 
cracks should appear. Repeat tests are made at frequent 
intervals during production and when any critical con 
trol factor is suspected of change, such as replacement of 


welding electrode, change of alloy or condition of sheet. 


Spot Welding Advantages and Limitations 


Economic Factors. ‘The rapid rate at which spot welds 
can be made makes this joining method economical in 
spite of the large number of specimens that must be 
tested. The average cost of assembling and spot welding 
22 This 
cost includes shearing of the skins, layout and assembly 


on the body panels described is $0. per spot. 


time, cleaning cost, setting up the spot welding machine, 
testing specimens and welding. 


In general, spot welding is not economical where only 


1 few spot welds are required per assembly unless many 
issemblies are involved. 

Physical Considerations. 
flush 


imparted, 


Advantages of spot welding 
added 
which 


include (1) surface after joining, (2) no 


weight and (3) no break in skin 


must be sealed. Thus, for certain applications spot 


welding is the most economical joining method, giving 
rood strength and quality of joint. 


Fatigue tests are being conducted; but as yet, no 
be stated. Indications are that 


fatigue life is increased by adding a third row of spot 


definite conclusions can 


welds 
static 
from 


yet this third row gives no apparent increase in 
joint strength. For example, fatigue life varied 
33,000 to 52,000 cycles for an 0.040 to 0.040 in. 
butt splice with 0.064 in. splice plate, where two rows 

row spacing and 4 in. spot 
With three rows of spots (4 in. row spacing 
and 4 in. spot spacing), fatigue life was from 66,900 to 
142,800 cycles. Static strengths, however, were 51,400 


of spots were used (1 in. 


pacing 
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psi and 52,400 psi, respectively. In conducting these 
fatigue tests, the mean stress level was 8,000 psi; the 
amplitude + 7,700 psi. 

A test program is also planned to determine the effect 
of the internal structure of the spot weld on fatigue life. 
This test will compare the fatigue strength of welds which 
contain internal cracks as indicated by radiography, welds 
which radiography shows are crack free but will not meet 
the test, and the test 

Some prior work, on which this article is based in part, 


bend welds which meet bend 
was reported in the following references: 

“The Application of Spot and Seam Welding To De- 
sign” by Jenkins and Piper; Welding Journal, September, 
1951. page 803. 

“Development of a Two-Row High Strength Spot 
Welded Lap Joint in 24S-T Alclad Aluminum Alloy” by 
L. M. Crawford and j. E. Welding Journal, 


December, 1946, page 1203. 


Pease; 


EDITOR’S NOTE—Recent articles in the continuing Product 
Engineering series on welding of sheet materials include: 

“Spot Welding From One Side With A Portable Gun,” using 
the inert-gas shielded tungsten-arc process, Apr. 1955 page 180; 
with applications and a discussion of factors which affect weld 
quality. 

“A Progress Report on Shielded-Tungsten Arc Welding,” Feb 
1954 page 170, in which the Heliarc process was described 
primarily with application to seam welding of aluminum, mag- 
nesium, stainless steel and other sheet materials. 

“Strength of Titanium Spot Welded Joints,” July 1954 page 
193, gives design data useful in specifying welds in titanium 
and the super alloys. “Strength Properties of Welds in 61S-T6 
Aluminum Alloy Sheet,” June 1952 page 148, gives strengths of 
butt and lap joints using the inert-gas process on aluminum-alloy 
sheet. “Spot Welding Highly Stressed Aluminum and Magnes- 
ium Assemblies”, March 1952 page 185, illustrates typical welds 
and gives weldability data, including spacing of spots, on alu- 
minum alloy and magnesium sheet combinations. 

In the area of sheet-metal fabrication, a recent article, “23 
Design Tips for Sheet Metal Fabrication,” May 1955 page 166, 
described cost-saving techniques in fabrication design. Two re- 
cent articles offer suggestions on strengthening sheet metal 
panels: “Sheet Metal Beading,” July 1955 page 183, and “Waffle 
and Lattice Beading,” Aug. 1955 page 171. 

Advantages, limitations and design considerations of spot 
welding as compared with other types of resistance welding are 
tabulated on two sides of a 20 x 20 in. chart, “Fundamentals of 
Resistance Welding,” published in the 1954 Annual Handbook, 
page G23. A limited number of reprints are available on letter- 
head request. 
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TECHNICAL NEWS 


FOR MOST APPLICATIONS, a _ porous 
bronze layer is sintered onto a steel backing 
and then impregnated with Teflon. In a con- 
tinuous process, a thin layer of bronze pow- 
der applied to a steel strip, and sintered, The 
strip is then impregnated with the plastic. 


FOLLOWING THE PLASTIC IMPREGNA- 
TION PROCESS, thrust washers, bearings, 
and bushings are blanked, pressed, and ma- 
chined from this strip. The bearing surface 
must not be damaged during these stages, 
and cannot be machined. Bearings are fin- 
ished to small tolerances, and need not be 
lapped, or ground before using. At present, 
bearings of standard sizes from } to 2 in. 
shaft dia. for the thrust washers and wrapped 
bushings are being made. 











Plastic Impregnated Bearing Runs Dry 


Among the good properties of Poly- tages, Glacier Metal Co., Ltd., Al 

tetrafluoroethylene (PTF eflon) is perton, Wembley, Middlesex, Eng 

its dry coefficient of friction of about land, has developed methods for im | matrix and 

0.05 against itself or any other ma pregnating a porous metal matrix with red I f the bearing 

terial. Any wear which does take place PTFE. This combines the strength 

with a PTFE surface is due solely to heat conductivity, temperature, and 

the roughness of the mating surface size stability of the metal matrix its ability to dissipate 

cutting through the PTFE. After a_ with the good friction, chemical, and | f load and 

while, the rough surface becomes filled year properties of PTFE. The purpose 

with PTFE and little, or no further of the surface layer of this plasti 

wear takes place. However, because (see illustration) is to fill any rough 

of poor thermal conductivity, and cold ness on the mating surface to give a i 1 Co. both 

flow under light loads, bearings of good bearing combination. Another and in the field were over a range of 

solid PTFE are limited to conditions advantage of this interlocked stru onditions varying from 5 to 2,000 ps: 

of light load and low speed ture is that when the surface layer and from 10 to 1000 ft per minute 
l'o overcome these latter disadvan- of PTFE becomes damaged, a local It was found that these PV factor 
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are applicable except at speeds ove 
500 ft/min. Above these speeds, air 
tends to be sucked into the bearing 
and acts as a lubricant, so that loads 
higher than those shown in Table | 
may be carried. 

hese values of load and speed are 
based on results with a mild steel 
shaft with a good surface finish. The 
PTFE bearings were in the normal 
Other shaft 
materials, such as alloy steels, cast 
and hard 
may be used. 


prefinished condition. 


anodized aluminum 
Also, the PV values 
given in Table I can be raised greatlv 
by treating the shaft with a coating 
of PTFE, lead or chrome plating, or 


in Mo S$ 


[he maximum operating tempera 


1ron, 


coating 


Strain Gage Installation Simplified 


With the assembly line production 
of test aircraft and guided missiles 
came the need for adequate tools and 
techniques to simplify and speed up 
the installation of strain gages. This 
was particularly true at Boeing Air 
plane Co. where the Bakelite type 
gages are used. These gages, which 
ire impregnated with a phenolic resin, 
need heat and pressure during instal- 
lation to get proper bonding to the 
test Boeing found that heat 
lamps, improvised ovens and spring 
clamps were impractical where a large 
quantity of 


piec e. 


installations is re 
quired, and developed their Strain 
Gage Applicator. 


16 
gage 


Chis self-contained device consists 
of two main units: a pneumatic pres- 
sure actuator and a heater assembly, 
ind only requires connections to an 
air supply and electrical power source. 
[he piston has a cavity and retaining 
spring to provide a quick disconnect 
coupling with a stud on the heater 
[Through this connector, 
the actuator applies a loading pressure 
on the heater assembly during the 


assembly. 


bonding process. 

The heater assembly has cartridge 
type elements rated at 30 watts each. 
Che quantity of these elements varies 
according to temperature require- 
ments, but for standard sub-assembly 
uircraft structures, five to ten elements 


will produce a temperature of 250 F. 
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Table | 








Type of Load 


Normal PV PV 


Special 
Circumstances 





Thrust Bearing 


5,000 up to 15,000 





Journal Bearing, Uni-directional Load 


4,000 8,000 


up to 





Journal Bearing, Rotating Load 


16,000 up to 30,000 





Journal Bearing, Oscillating Load 





18,000 





up to 60.000 





ture of these bearings is the softening 
point of the PTFE, 620 F. The 
bearings are designed mainly for use 
without a liquid lubricant. However, 
such a liquid will be an advantage in 


that it increases the rate of heat dissi 
pation. Thus, the PV values can be 
raised. The increase will depend on 
the liquid and may be limited, because 


many liquids do not wet PTFE. 





Test specimen 
Torque Tube 


The heat assembly can be made in 
any number of shapes for specific 
structure contours, and in many cases, 
adapter shoes can be fitted to existing 
heater elements. 

The specifications for a_ typical 
applicator are: pressure actuator 
height, 2 in.; piston displacement 1 
in.; heater assembly height, 1.25 in.; 
base area 3.5 sq in.; max chamber 
pressure, 1500 psi; operating chamber 
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pressure, 250 max 
pressure, 


time, 6 


psi; strain gage 


200 psi; strain gage curing 


I 
hours. 
The applicator is set in place upon 
the silicone resilient pad, and attached 
to the structure by a C-clamp or sup- 
porting bracket. A constant pressure 
source is needed to handle the actu- 
ator volume change as the resilient pad 
compresses, cement squeezes out, and 
supporting structures deflect. 
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New Comets 


On the Way 


The DeHavilland Comets, which re 
ceived a flood of bad publicity fol- 
lowing several crashes (Product En 
1955, page 197), 


ire showing up again at the DeHavil- 





gineering, January 


land plant, as that company begins 
1 comeback into the business of selling 
pure jet commercial airliners. 

[he complete line of the Comets 
have been classified as I, II, III, and 
IV. Comet I, the model at 


Naples and Elba, has been withdrawn 


disaster 


completely from commercial service. 
All will be dismantled for 
component testing. 


extensive 


Comet II has been dropped as a 
commercial venture, but the company 
will deliver two to the airlines if they 
still want them. Four Comet II’s are 
now flying, and the Royal Air Force 
will buy between 8 and 12 as high 
speed transports after they have been 
strengthened and fatigue rated in the 
water tank tests 

A larger Comet III, has 
flown unpressurized for more than 100 
hours with 
the Comet III will not be produced 


model, 


good results. However, 
in quantity, and is strictly a prototype 
of the powerful Comet IV, 
which DeHavilland expects to have 
in service in 1958. This will be the 
58 to 76 passenger, 500 mph inter 
continental plane which DeHavilland 
had in mind with Comet I, until the 
crashes began. 


mor°re 


Incorporating some of the data of 
the recent tank” tests, the 
skin of a 4 ft panel along both sides 
of the Comet being 
changed from 22 gage to 19 gage. 
Square windows and escape hatches 
have been redesigned to 14 x 17 in. 
ovals which will be strengthened by 
\Q- in. wide, 20 gage doubler plate 
around each cutout reinforced by the 
14 gage flanges of the window frame. 
Around all windows and_ escape 
hatches, rivets were moved 4 to *s of 
an inch farther back from the cutout. 

In last fall’s inquiry into the Comet 
disasters, it was learned that in actual 
shop practice, the rivet holes were 
placed closer to the cutout than the 
design specified. The object in mov- 
ing the rivets farther from the edge 
of the cutout is to reduce the cumu- 
lative local stress effects of the two 
cutouts. 


~ water 


fuselage is 
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Plane Gets Versatile Landing Gear 


Water, snow, muddy swampland, and 
conventional airport runways can be 
an operations base to a plane equipped 
with the hydro-lift landing gear. Made 
by the All American Engineering Co., 
Wilmington, Del., the gear is fully 
retractable, weighs less than 100 Ib., 
and reduces the speed of the test 
plane shown here (a Bellanca Cruise 
master) by only two knots. Working 
on the same principle as water skiing, 
the ski-fitted plane will ride on top 
of the water at a speed of 15 mph o1 
more until the pilot taxies onto a 
beach or wooden ramp. On the take- 
off the procedure is reversed; the plane 
starts from the beach to pick up speed 
before turning into the water. (The 
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is not the sai 
Dart’s 


tor water operation onl 


hydro-lift 
vair Sea hydro-ski 

fitted to fixed 
landing aircraft (a Piper Cub), and i 


Ihe gear has been 
being evaluated by the military on a 
Navy SNJ (T-6) and an OJ] 
plane According to All 
the hydro-lift landing gea 


liaison 
American, 
can be de 
signed to accommodate any plane, in 


cluding: long range bombers which 
ilong the shore line 
airheld: jet 
attack-transport 


mn commercial airlines which 


could be b ised 


rather than an fighters; 


lir-cargo OF 
planes; 
operated on a river or lakefront 
closer to the center of a city; and for 


could 
the private plane 
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LINEAR RESPONSIBILITY CHART 
ENGINEERING ACTIVITIES 





id Coordinate eng activities 


Design new products 


wn) + 


| Prepare preliminary eng. drawings 
| Prepare preliminary process sheets 


On oD 


Make sample models 
drawings 


schedules 


wo 


| Prepare final eng 
g B/M 


| Prepare final en 
| Make forms, jigs and fixtures 


Develop correct product package 


Improve methods and layout 
| Establish and maintoin standards 
| Review ond take action on eff reports 
Prepare fina! process sheets ; 
| Compute man hours for processing 





Establish quality standards 


Requisition gages 
Publish weekly inspection reports 


| Maintain quality standards 


Check quality purchéd items 


Inspect returned products 


T al 6 or? 
imitiate research projects 
" 


Approve reseor n prove 


ad 


; week 
JU reseor 





SRNR 


ee 
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Who Does What 


Called Linear Responsibility Charting, 
the boxed-chart arrangement shown 
here is a new approach to manage- 
ment organization which was devel- 
oped by the Serge A. Birn Co., Inc., 
614 S. Fifth St., Louisville, Ky., man 
agement consultants. The approach is 
unique in that it can be used by any 
type or size of company, or by any 
department within any company, i.c., 
sales; finance; production and engi- 
neering; servicing; advertising; and so 


2)? 


to Which? 





forth. The method is supposed to re 
place the familiar box type of organi- 
zation chart, but goes much further in 
that each important job function is 
listed, and the particular job responsi 
bility of the various members of the 
organization or department is clearly 
indicated. 

Along the top of the chart are listed 
the personnel within the organization, 
and on the left side are listed the 
important jobs to be done. The ex- 
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tent of the responsibility of the per- 
sonnel to the jobs are denoted by the 
eight symbols on the right side. These 
symbols range from “work is done,” 
meaning that the individual actually 
performs the function, down through 
two degrees of supervision and includ 
ing cooperative or consulting work. 
In the box at the intersection of the 
individual and a job is drawn the 
symbol for that man’s responsibility 
to the job. Duplication and overlap 
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ping of responsibilities are shown up. 
A detailed analysis of personnel re¢ 
sponsibility can be made on the 
basis of how much time the individual 
spends in supervisory, executive, or 
directly responsible functions. The 
vertical column also gives an over-all 
view of an individual’s job responsi 
bilities, and consequently the qualifi 
cations required for the position. The 
horizontal row flow of re 
sponsibility on any particular job. 


shows the 


Bill in Congress Would 


In practice, the number of major 
responsibilities is restneted to 50 or 
75 items to keep the chart to a con 
venient When 
exceeded, separate charts may be con 
structed on the 
within the organization or 
ment. The Bim flexible 
enough to permit variations in job 
function and responsibility without a 
major revision of the 
chart. 


size. this amount i: 


basis of divisions 


depart 
system 15S 


organization 


Double 





Patent Filing Fees 


A bill, H.R. 7416, which would ap- 
proximately double cost of filing a 
patent 1s 


Congress. The 


some action in 
bill would make the 
first change in patent fees since 1932. 
So far, a taken testi 


mony industrialists who 


getting 


committee has 
from many 
that the 
than 
mittee, however, agreed 


Patent Office on the 
that it would more 


indicated incrcases 
The com 
with the 
increase, feeling 
reflect 


processing 


wcr'c 


higher necessary 


accurately 
the difference in costs of 
simple and complicated patents. 
Under the new proposal, the fee 
paid would be a graduated one. On 
filing, $40.00 would be 
$2.00 for: (1 


each page of specifications over ten; 


paid, plus 
each claim over five: (2) 


(3) and each page of drawings over 
one. Final fee to be paid when the 
patent is issued would be $50.00, plus 
$5.00 for each claim over five. 
$30.00 on hling, 
plus $1.00 for each claim over 20, and 
in equal charge at the time the patent 
is issued. Comparable increases are 
made for other Patent Office 
which are set by statute. 

During the hearings, it was made 
clear that better service must be given 
for the new fees. Rep. Edwin Willis 
(D., La.), chairman of the group 
holding the hearings, offered to appear 
before the appropriations committee 
with Patent Office witnesses to advo- 
cate increased funds for the Office. 
(All of the fees charged go to the 
U. S. Treasury; and all Patent Office 
expenses are paid by Congressional 
appropriations. ) 

The American Patent Law Associa- 
tion is opposed to the new increase 


Present costs arc 


fees 
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on the grounds that it would abbrevi 
ate the disclosure, making the patent 
applications more confusing and make 
more work for the 
amounts to paying a penalty for giving 
informative background 
machinery 


examiner. It 


For example, 
application claims are 
many, and need much explanation. 
Finally, it would stifle the disclosure 
of inventions, and reduce the number 


filed. <A 


Association is con 


patent applications being 
spokesman for the 
fident that the bill will not be passed 

he committee allowed the Patent 
Office $14-million for the current fis 
cal year; this will allow an increase of 
300 examiners which is about 50 per 
cent. These are the men who do the 
technical patent processing. But actu 
ally, this appropriation increase will 
only pay for 180 examiner-years. Most 
people feel that about $15.2-million 
would be needed to pay the salaries 
and related costs of the 300 examiners 
over a full vear. 

How the Patent Office finally got an 
appropriation of $14-million is a 
strange story. Congressional Budget 
Committees are well known for their 
ability to chisel funds from govern- 
mental appropriations requests. With 
the Patent Office, the Budget Com 
mittee “added” $2-million to the Pat 
ent Commissioner’s request. It seems 
that the reason he asked for only $12 
million was that he said he could ‘not 
get more examiners. The 
Patent Law Association 
and got the Commissioner his exam 
iners. However, he still asked for only 
$12-million. Congressmen who knew 
Patent Office operations, recom 
mended the additional $2 million. 


American 
disagreed, 
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Miniature Battery Has 
Two Year Life 





Elgin National Watch Co., 


Ill., in searching for a 


Elgin 
battery for ar 
electronic wrist watch, has come up 


should 


advance the development of 


with a system which 


cantly 


signin 


many small personal, industrial, and 


military devices requiring constant 


voltage over long periods of tim 
Secret of the development is the u 
mod Ac 
sful in elimi 


that it 


cell in 


of Indium as an din 
to Elgin, it is so succe 
leakage and 
to place the 


thin plastic case, 


nating gassing, 
is possible 
greatly reducing th 
space usually needed for « 
Details on the 


were not released 


Ise purpos 
cathode construction 
[he present cell will deliver 
with ] 
cells: but Elgin 


cell could be 


15 volts, compared 
miniature 
their 


v by 


for most 
says that 


up to 1.3 


ste ppe 
4 itho« 


The present cell, shown in 


7 using another 
material 
the illustration w 


militar 


some min 


lature 


his 


is said to be at least 25 per cent mor 


standard voltage for two years 
than comparable sealed batteries 

The main disadvantage of mercury 
cells has been the parasitic re ichons 
taking place during storage and dis 
charge. These reactions result in the 
formation of gas which often causes 
battery swelling and electrolytic leak 
age. Also, these reactions use up the 
available energy stored in the battery 


With the 


dimensional 


new Indium battery, ther« 


is no during storage oI 


discharge: no deterioration in a tem 
20 to 190 F; 
stant operational characteristics m th« 
ot U to 120 F: 


bility of high current drainage without 


perature rang¢ of con 


rang¢ and the possi 


danger of polarization. The cell can 


be made almost any size or shape, giv 


ing flexibility in product design. 
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THE NEWS IN PICTURES 


4 BOEING XB-52 STRATOFORTRESS is making a practice taxi run against a cross wind using a new cross-wind landing gear 
wheels which roll straight down the runway. Now standard equipment on all production models, all four of the dual-wheel main 
rear units swivel to either side and are pre-positioned from the control cabin. The 350,000 Ib. plane can now use more existing air 
fields throughout the world by being able to take off or land in a “crabbing” attitude that cancels wind effect across the runway 


A MAGNIFYING GLASS enlarges two of General Electric’s 
new thumb-sized motors in different stages of completion, 
while at lower right one is shown in its true size. Manufac 
tured by the Instrument Div. at Lynn, Mass., the motor is § 
in. in dia. and 1.2 in. long, weighs 1.2 ounces, and is rated at 
26 volts. Its no-load speed is 21,000 rpm, and is said to have 
unusually high acceleration, stall torque, and efficiency. This 
2-phase, low inertia servo motor was originally designed for 
use in an aircraft compass-controlled directional gyro-compass 
system, and will operate in temperatures from —67 to 195 I 
when used as a control motor, and at altitudes up to 60,000 
feet. The motor may be used as a power failure indicator, or 
as a power-operated brake, as with a gyro compass. 


OXYCATS, 10,000 of them, are catalytic elements used at Sun 
Oil Company’s refinery to eliminate carbon monoxide and 
hydrocarbon gases exhausted from a petroleum cat cracker. 
Burning of these waste gases, which enter at the bottom of 
the bed, gives a high temperature gas stream that generates 
50,000 pounds of steam an hour in a waste-heat boiler above 
the catalyst bed. In the process the waste gases are cleaned of 
air pollutants. Made by Oxy-Catalyst, Inc., Wayne, Pa., each 
oxycat consists of 71 thin porcelain rods suspended between 
two square porcelain end-plates. A thin catalytic coating on 
the rods oxidizes the carbon monoxide and hydrocarbon oil 
vapors with a great release of heat energy. Heat potential 
will resut in a $200,000 annual fuel saving. 
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WINDERS ARE SHOWN working on a large generator with 
a liquid cooled stator which is said to be the first in the his- 
tory of the electrical industry. The unit, made by General 
Electric's Large Steam Turbine Generator Plant in Schenec- 
tady, N. Y., is rated at 260,000 KVA, and will be installed in 
the Eastlake power plant of the Cleveland Electric Iluminat- 
ing Company. Circulating a liquid coolant through the hollow 
windings in the generator stator will make possible an in- 
crease in the capacity of generators without increasing their 
physical dimensions. The higher capacity will result from a 
more efficient removal of heat produced. The present method 
of cooling such large generators is to circulate hydrogen gas 
through passages in the rotor and stator 


‘ 


‘ 
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PART OF THE NEW electronic data processing center just 
opened by International Business Machine Corp. at 590 Madi- 
son Ave., New York City. The Center contains a complete 
lineup of high-speed digital computers and data processing 
equipment. Included are the IBM 702, 701, and 650, as well as 
smaller, medium-sized electronic calculators. Shown here is 
the 702, which was designed to process business and indus- 
trial information such as payroll production, inventory con 
trol, and all areas of accounting. In the background are eight 
magnetic tape units which feed and get information from the 
machine. Over 180 of IBM's large data processing machines 
have been installed or are on order. Included are the “scien 
tific” 701 and a faster version the 704, and the “business” 702 
(above) and a larger and faster model 705, These four types 
rent for an average of $25,000 per month 


THE 1.5 GEAR SHAPING MaA.- 
CHINES in this production line 
handle one of the 14 operations on 
Buick’s automatic process line that 
produces pinion gears for dyna- 
flow transmissions at the rate of 
3,000,000 a year. Forty machines 
are on the conveyorized line to 
complete the job. Unique addition 
to the system is an eelctronic device 
that detects imperfections inaudible 
to the human ear. Gages check each 
gear after each machining opera 
tion, rejects the part if it is off size, 
and automatically adjust the ma 
chine to make the next gear the 
proper size. Each gear passes 15 of 
these inspection stations 
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G.E. Opens Metals & Ceramics Laboratory 


General Electric’s desire for a guaran- 
teed annual growth is typified by the 
opening last month of their $5-million 
Metals & Ceramics Lab. in Schenec 
tady, N. Y. But this is just part of 
the $13-million that G. E. plans to in- 
vest in an expansion program for the 
Research Laboratory at the Knolls. Dr. 
Hollomon, Manager of the Metallurgy 
ind Ceramics Research Dept. at the 
Laboratory, feels that the new labora- 
tory will get many problems from the 
many branches of the company, i.e., 
the transformer div.; foundry dept.; 
large steam turbine-generator dept.; 
gas turbine div.; and the atomic prod 
ucts division. 

(he equipment in the lab includes 
in assortment of furnaces with capaci- 
ties 4000 lb. to 
ton 


from 
1250 
hot 


swaging machines; hammers; hot slab- 


ranging one 


pound; a extrusion press; 


planetary and cold-strip mills; 
bing and rod mill; and reversing hot 
ind cold-strip mill. Shown here is the 
pilot-plant feature of the new building, 
full-size structural 
members which can be put up and 


using erector set 


quickly altered as a process is devel- 
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oped and perfected. A powders lab 
part of the building, is 
concerned mainly with problems of 


oratory, 


ceramics, but handles metallic powders 
as well. 

The research staff totals about 210, 
one-half of whom are professional per- 
sonnel. They will perform basic and 
applied research in the fields of metal- 
lurgy and ceramics, and in the related 
aspects of physics and chemistry. In 
addition, it will help to develop and 
evaluate new materials and processes. 
Topics of interest in the alloys studies 
section include: gases in metals; com- 
position and ductility of chromium; 
polygonization of silicon iron; devel- 
opment of dispersed phases in sintered 
alloys; creep of pure metals; particle 
hardening; flow and fracture of ferri- 
tic, austenitic, and refractory alloys; 
origin and nature of residual stresses; 
domain structures in soft magnetic 
materials; properties of both soft and 
permanent magnetic alloys. Work in 
ceramics will include: single crystals 
of oxides; sintering; deformation of 
non-metallic crystals; and the structure 
and properties of ferro-electrics. 
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One Week Lecture Series 
On Titanium 





‘Twenty-two leading scientists and en- 
gineers will speak on titanium during 
a special one-week program of lectures 
at New York Universitv. Designed for 
practicing engincers, the lecture series 
will be given September 12th to 16th 
at the NYU School of Engineering, 
and is sponsored by the College’s de 
partment of metallurgical engineering, 
the NYU office of Special Services to 
Business & Industry, and the ASM. 
Evening discussion sessions will 

follow lectures on a variety of subjects. 
One of the speakers will be Dr. Wil- 
liam J. Kroll, inventor of the Kroll 
pre Ss for titanium extraction. 

Other speakers will be: Dr. Robert 
I. Jaffee and Glenn Faulkner, Battelle 
Memorial Institute; Dr. H. Margolin, 
Dr. P. Herasymenko, and E. Ence, of 
NYU; H. Kessler and S. A. Herres, of 
litanium Metals Corp.; Dr. D. J. 
McPherson, and Dr. W. Rostoker, At 
Research; Lee Busch, Mallory 
litanium Co.; M. E. Cieslicki, 
General Electric; Dr. A. Schwope, 
Brush Lab.: Dr. L. Jaffe, Calif. Inst. 
of Tech.; August Bringewald, Repub 
lic Aviation Corp.; Sam Tour, of Sam 
four & Co.; Dr. W. Finlay, D. Kauf 
man, W. Wentz, Rem-Cru Titaniurn, 
Inc.; N. E. Promisel, Bureau of Aero 
nautics, Navy Dept.; and Dr. J. Kahles, 
Metcut Research Associates. 


mou 
Sharon 


Europe to Offer Stiff 
Metals Competition 


Dr. George A. Roberts, vice president 
of the Vanadium-Alloys Steel Co., La- 
trobe, Pa., and president of the Amer- 
ican Society for Metals, returned from 
a tour of European steel centers with 
the warning that American industry 
must work harder to keep up with for- 
eign competition. Dr. Roberts said: 
“In every part of Europe I saw im- 
pressive evidence of modern metal- 
working and metal-making equipment, 
along with many other interesting new 
developments in metallurgy. Germany 
will be a definite factor in world trade 
markets for steel products. Every fac- 
tory in free Germany has been rebuilt 
from the ground up since World War 
II, and are steadily adding to a Ger- 
man steel production which has al- 
ready pre-World War II 
levels.” 


reached 
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COMING EVENTS 


SEPT. 12-16 


Instrument Society of America, An- 
nual Instrument Conferences and Ex- 
hibit, Shrine Exposition Hall and 
Shrine Auditorium, Los Angeles, Calif. 
Clinics will be held during the Con 
ference. For more information write 
to: Dr. Arnold O. Beckman, 3443 S. 
Hill St., Los Angeles, Calif 


SEPT. 12-16 


Short Course on Corrosion at the 
University College and School of Engi- 
neering, of Washington University, 
St. Louis, Mo. In cooperation with 
National Association of Corrosion En 
gineers. ‘Topics will be: Corrosion the 
ory, reactions, factors and fundamen 
tals; Metallurgical and 
factors; Types of 
ind treatment; 


mechanical 
corrosion-diagnosis 
I'reatment of the en 
methods. 


vironment; Corrosion testing 


SEPT. 14-16 


Association for Computing Machin- 
erv, Annual Meeting at the University 
Philadelphia, Pa. 
Primary effort of the convention will 
be directed toward bringing the engi 


of Pennsylvania, 


neer and businessman together to dis 
cuss their problems and progress. A 
Linear 
ming, Logical and Machine Design, 
Numerical Analysis, and Business Ap 


series of papers on Program 


plications. A series of luncheons and 


discussion groups is also planned 


SEPT. 14-16 


Porcelain Enamel Institute, 17th 
Annual Shop Practice Forum, Ohio 
State Ohio. 
Program is designed to present infor- 


mation that is directly 


University, Columbus, 
usable and of 
practical value to men closely con- 
nected with processing operations. 
Short reports on latest industry devel 
opments will include: Coating Thick- 
Non-magnetic Metals; 


Fundamentals of Cathodic Protection; 


ness Gage fo1 


ind Solution Ceramics for Enameling; 


High Temperature Coatings 


SEPT. 19-22 


10th Annual Industrial Packaging 
& Materials Handling Exposition, at 
the Kingsbridge Armory, New York, 
N. Y. The Exposition will combine 


Product Engimecring 





manufacturers’ exhibits with = short 
technical 
tion with New York University, and a 


Championship competition for the 


course sessions in coopera 


outstanding achievement in packaging 
and handling applications 


SEPT. 28-29 


Industrial Electronics Conference, 
Engineering Society at Detroit Audi 
torium, Detroit, Mich. Conference is 
ATEE 
Professional Group of Industrial Elec 
tronics of the IRE. 
Cuss 


cosponsored by the and the 
Sessions will dis 


automation, industrial measure 
ment problems, and new control system 
A total of 16 papers 
have been scheduled. Official Conven 
tion Headquarters will be the Park 
Sheraton Hotel. Contact Guido N 
Ferrara, 8106 W. Nine Mile Rd., Oal 


Pack, 37, Mich 


ipplications 


OCT. 3-5 


National Electronics Conference, 
Hotel Sherman, Chicago, Ill. The 
conference is sponsored by the: AIEF; 
Illinois Institute of Technology; IRE 
Northwestern University; and the Uni- 
versity of Illinois. Participating are: 
Michigan State College; 
University; University 


Purdue 
of Michigan; 
Wisconsin; Radio- 
Electronics-Television Manufacturers 


University of 


Association 


OCT. 5-9 


World Plastics Fair & Trade Expo- 
sition, National Guard Armory, Los 
Angeles, Calif. The first comprehen 
sive Plastics Show covering phases of 


plastics production—reinforced, lami- 
nated, formed, extruded, molded, fab 
ricated—to be held on an international 
scale. Many foreign exhibitors will be 
in attendance. In line with a plan for 
“Special Day” promotions, Oct. 5 will 
be Aviation & Transportation Day; 
Oct. 6, Electronics, Military and In 
dustrial Day; Oct. 7, Research Devel 
opment and Engineering Day; Oct. 8, 
Building & Home Day; Oct. 9, Health 
& Recreation Day. Plans for the first 
collective presentation of plastics as 
used in aircraft are in progress. Parts, 
components, and applications in seven 
categories will be included. 
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OCT. 6-8 


llth Annual Meeting and Design 
Conference of the Society of Indus- 
trial Design, Hotel Woodner, 16th St 
ind Spring Rd., N. W., Washington, 
1). ¢ 


of machine tools and other 


Besides problems of the design 
noncon 
sumer items, the impact of automa 
tion on industrial design will be dis- 
cussed, and the use of market research 
n determining the size, shape, color 


of consumer items 


OCT. 10-12 


Second Joint Lubrication Confer- 
ence of the ASLE and ASME, at th« 
Antlers Hotel, Ind 


[here will be six covering 


Indianapolis, 
sessions 
bearing instability; recent studies in 
hydrodynamic lubrication; lubricants; 


rolling element bearings, and boun 
dary lubrication. A total of 28 papers 
will be More 
the program may be obtained from 


D. F. Wilcock, General Electric Co., 
One River Rd., Schenectady, N. Y 


given information on 


OCT. 17-21 


37th National Metal Congress & 
Exposition, Philadelphia, Pa. Meetings 
will be held in the headquarter hotels, 
while the exposition will be held in 
Over 400 firms 
will have exhibits. Participating soci 
eties are: ASM; American Welding So 
ciety; Metals Div., of the American 
Institute of Mining & Metallurgical 
Engineers; and the Society for Non 
destructive Testing. 
will be 


spection and testing; stainless steels; 


the convention halls. 


Some sessions of 
weldability and research, in- 
and molybdenum: 


welding titanium 


pressure vessels and welding aluminum. 


OCT. 27-28 

llth Annual National Conference 
on Industrial Hydraulics, LaSalle Ho 
tel, Chicago, Ill. Sponsored by Ili 
nois Institute of Technology, Gradu 
ate School, and the Armour Research 
Foundation, engineering societies and 
100 


use of 


almost industrial 


I'he 


puters in the 


organizations 
electronic analog com 
solution of hydraulic 
problems will be featured. In addition, 
9 technical sessions on: automotive ap 
fluids; pumps; 
pneumatics; machine tools, aircraft 
controls; mobile equipment; and com- 


ponents and accessories. 


plications; presses; 





“work horse’ 


for heavy duty jobs 


are still ‘“‘healthy”’ even after 
100,000,000 operations! 


x 
Here’s a relay built for hard work, and every critical 
point shows it! 

Contact points are formed and life-welded to the 
spring in one operation. An exclusive armature back- 
stop design prevents armature freezing. A heavy- 
duty armature bearing is available for unusually 
heavy spring loads, or constant high-speed use. 

Optional “long” or “‘short’’ lever armatures offer 
one lever-ratio for normal operating speeds . . . another 
for slow-to-release action, permitting a residual gap 
which holds the required release timing, even under 
heavy-duty conditions. When extreme conditions 
suggest added precaution, an armature damper spring 
may also be supplied to eliminate wear from induced 
vibration. 

For complete details, write for Circular 1800. Auto- 
matic Electric Sales Corporation, 1033 West Van 
Buren Street, Chicago 7, Illinois. In Canada: Auto- 
matic Electric Sales (Canada) Ltd., Toronto. Offices 
Dimensions in principal cities. 
Overall length, 4”—Width, single pile-up 14%,”— 


double pile-up 17,”—Height (depending upon the RELAYS SWITCH ES 


number of springs), Series AQA and ASO 15%”; tan ln 

Series ASR and ASA 15%4"-2”. AUTOMATIC VAN FEFLECTRILC 
Four different types 7, 

Of Class MAY Relays ore available to meet your needs: Cc Hl Cc AG  @) 

Series AQA—Quick-Acting, DC; Series ASO—Slow 


Operating, DC; Series ASR—Slow-Releasing, DC; and 
Series ASA—Slow-Acting, DC. 











Contacts 


Normally single, but can be supplied with twin con- 
tacts. Load carrying capacity, 150 watts (maximum 
3 amps., non-inductive). 


Contact spring capacity 


Can be supplied with single or double pile-ups. 
Series AQA and ASO, 13 springs per pile-up; Series 
ASR and ASA, 6 springs per pile-up. (More contacts 
can be accommodated at a sacrifice of operating 
speed and release time delay.) 
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PRODUCT ENGINEERING - 


REFERENCE BOOK SHEET 


Design of Double Springs 


VICTOR TATARINOY 


Pilsen, Czechoslovakia 





maximum working load, lb 

factor of safety 

breaking load exerted on spring, Ib 

ultimate strength of spring material in torsion, psi 
Wahl correction factor for stress 

11,500,000), psi 


~ working deflection of spring, in. 


Shear Modulus 


initial steady load (preloading), Ib 
outside diameter, in. 
diameter of wire, in. 
solid height, in 
number of active coils 
number of inactive coils 
Ay D,/d; — 1)*/143.75 
A, — (D./d- — 1)8/143.75 
Prime values 
Double prime 


refer to outer spring 
refers to inner spring 





AttHoucH double helical springs are often useful—for 
example, as a means of reducing the length of spring for 
a given capacity—they are rather tedious to design. The 
procedure can be simplified considerably with the data in 
lable I. Essentially, this table represents the solutions 
to 40 different initial conditions, and includes data for 
both single and double helical springs. Thus, not only 
are calculations simplified, but also the merits of utilizing 
a double spring can be quickly established. 

I'he data for double springs is based upon the maximum 
working load P, that is established for a single spring, 
preloading force P,, spring dia D and the working deflec- 
tion F. The wire dia d is calculated from the equation 

KP, = 4 Td 
2.55 (D — d) ¢ 
Number of active coils is calculated from 
GaP 
8 (P, — P,) (D — d) ” 

Assuming that the solid height and the preloaded heights 

of both springs in the double spring combination are equal, 
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the fundamental design equatioi 
a +7 05 
where 
0.000 / 


} ) 


10.000 | 


\ ind \ alle 


end coils m is 2 for n 
> << | 


2.> for nm liar 


aenned 


ger than 


EXAMPLI 


Given: P 1,800 Ib 
1.0 in 


Thus, KP 


6. 300 
Single Spring 


In Table I, the solution 
closest to 6.300 is No. 20 


the single spring are 


with ilue of KP, that is 


dD 
From Eq (4) 
10,000 1.0 1] 
800) (0.48 
he solid height 
L 
Double Springs 
Also from Table I, 
i double design are: D 
lb, P.’ 
For the inner spring: D 
Pr.” 363 lb, d 0.3065 and 


‘and P,”, are related as follows 


5.000/3.5 ] 


values, P 


P P 1.000 


he solid height of the double spring, which cannot 


solved directly, is 
L = nN ~ O05 j 2 } 0.5) d 


One method of solving this equation i 
L’ and L”, the solid height of the 


to plot curves for 


inner and outer spring 


(continued on page 211) 
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@ vsr—4302 
V4 NPT 4-way 
Pedal Valve 


VSG—4322 


V4 NPT 4-way 
Solenoid Valve 


> 


@& vsc—4302 
V4 NPT 4-way 


A Series “A” hy 


VSH—3301 3-way Valve 


1% NPT 3-way 
Hand Valve 


vsP—3701 > 


1 NPT 3-way 
Pilot Valve 





SIROLN 





VSP—4312 
V4 4-way 
Manifold 
Pilot 
Valve 


RODUCTS COMPANY, 


249 SCHOLES 


Because VERSA has a 
Stock Control Valve to fit 
your exact specifications 


.-- Youll Save Money! 


40,000 MODELS 


From more than 40,000 models, Versa can 
supply you with a stock valve to fit ANY low 
or intermediate pressure hydraulic or pneu- 
matic control need. 

This vast selection eliminates design delays, 
costly special tooling, difficult mounting pro- 
cedures and bulky space wasting attach- 
ments. 


BASIC TYPES IN ALL SIZES 


Four body types, 2-way, 3-way, 4-way and 
5-way, with either side ports or manifold 
ports, form the basic VERSA VALVE line. 
These types graduate in size: “se, 4, %, 2, 
¥%, and 1 NPT. 


ACTUATION FOR EVERY NEED 


Over twenty Versa actuating devices can be 
used at one or both ends of Versa Valve 
bodies in a niultitude of combinations. 


DESIGNED FOR LONGER LIFE 


The functional clean straight line design, 
utilizing balanced pressure action, standard 
“O” ring packings and full capacity flow pas- 
sages are built-in guarantees for millions of 
trouble-free operational cycles. All actuation 
devices and side ports are clear of the flat 
base to insure fast installation. 


EASY MAINTENANCE 


With only common hand tools, any VERSA 
VALVE can be taken apart in a matter of 
seconds and serviced without disturbing 
pressure lines or connections. All inter- 
changeable parts keep down time on VERSA 
VALVES to a minimum. 


FREE CATALOG 


The of 
VERSA VALVES is fully 


entire line 


explained in ovr new 
folder 


14. For your free 


comprehensive 
No. 
copy, write to Dept. D 


at the address below. 


FOR EFFICIENT 
CONTROL OF AIR, 
Ol1L AND WATER 


INCORPORATED 


STREET BROOKLYN 6, N. ¥-e 
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C 
here's the 


spells electrical} control dependability 


inany language 





Proven stamina under all kinds of operating requirements (some in- 
stallations requiring more than 400 contacts per minute) has made 
National Acme SNAP-LOCK Limit Switches a top-heavy favorite 
with both design and production engineers. 


Mechanical simplicity and ruggedness are the reasons why Snap- 
Locks have proven an outstanding success in thousands of heavy duty 
equipment installations. The record shows that in many such cases, 
they have stood up under more than 15,000,000 contacts. 


Built in a variety of sizes and designs including water resistant and 
special purpose types. 


Ask us to assist you in designing these trouble-free 
switches into your equipment 


Send for Bulletin EM-51 which shows 
various types of Snap-Lock Limit 
Switches available, design features, 
specifications, wiring diagrams, or- 
dering data—and other National 
Acme electrical components and 


controls 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Design of Double Springs (continued from page 211) 





Table II—Solid Height Data for Numerical Example 





INNER SPRING OUTER SPRING 


P,”), lb | 2, in. ’ P 


6.20 
7.58 
9.92 


SOLUTION 
32 9.72 








respectively, as a function of the ratio P,”/P,”. The 
equations to be used for plotting these curves are: 


_ { 10,000 Fd, l and 
Ne = A, P,’ ; PY’ anc 
_ £ 10,000 Fa, 1 
ms : Ay P,’ = P,’ 


Table II gives the results of calculating L’ and L” for 
different values of e P,”/P,”. These values, plotted at 
right, indicate a solution at e, = 69.5, for which L = 9.72. 

his suggests that the use of double springs will result 
in a reduction of 13.75 — 9.72 = 4.03 in. in solid height. 
However, it is never possible to compress all coils solids. 
aking the clearance between adjacent coils on the inner 
springs aS s2 I1n., 


wo 


Solid height L,in 


L = 9.72 + (1/32) (30) = 10.66 in. 


Free height of inner spring, 


P,’ 


= 14.1 in. 
P,” — P," 


L," = 10.66 





Free height of outer spring, 





, P,’ , . 
L;’ = 10.66 + —— ee CX iF C= 128 in. 2 A 
P,' — P, @o=F /P, x 100, Percent 
To compare the above results with a design using rec 
tangular wire, the method and data given in Product 
Tngineering, No ; 53, page 207 (¢ ef é . ss 
Engineering, November 1953, page 07 (also see Annual Table I1I—Comparison of Single, Double and 
Handbook of Product Design for 1955, page F-37) can Rectangular Springs 
be used. The results are: 6 - 5 


t = 0.473 in. 
b = 0.946 in. Wire size, Solid height, 





L 11.8 in. (corrected for trapezoidal error 
N = 20 active coils 
Weight 22.2 Ib 
Shown in Table III is a comparison of the single, > edad ae 
double and rectangular wire springs. See Product Engi- ""\dem 0.3065 
neering, June 1955, page 143 for a list of other recent a 473 x 0.946 
articles on time-saving spring design procedures. sees 





Product Engineering — September, 1955 








MOLDED RUBBER PARTS made by a new process called continuous molding are shown in a variety of shapes and sizes. The 
parts can be produced in any practical length, compared to a limit measured in feet for conventional molding. Practically all scrap 
is eliminated and labor costs of splicing are sharply reduced because the exact lengths required can be cut as needed. 


Rubber Molded Continuously to Any Length 


Molded rubbei parts are 


now being 
produced by l process ( illed continu 
ous molding, which is cheaper, faster 


ind as accurate as press, o1 


It is far 
extruding, and can use 


conven 


tional molding more exact 
lower 


rubber 


than 


durometer or much softer 


tocl 
LrOCKS 


Chis is important where 


pringiness or compression fit is 
hecessaly 

In the rubber extrusion process, no 
molding pressure or curing period o¢ 
urs afte left the die. 
In the new continuous molding equip 


material has 
ment, pressure is applied and curing 


iffected while the rubber is still in 
the machine 
Biggest advantage over press curing 


is the unlimited lengths in which con 


tinuously molded parts can be made 


with close dimensional _ tolerances. 
Length is limited only bv the size of 
the reel to be shipped. ‘There is no 


inherent limitation on the cross sec 
tional area that can be molded cither. 
Customers can cut to the exact lengths 
needed, eliminating practically all 
scrap and reducing the cost of parts 
Currently in production are seals 
for concrete pressure pipe, forms for 
concrete slabs and engine mountings 
Seals for double windows, sink spray 
hose and windshield wiper tubing are 
being tested. Both natural and syn 
thetic rubber can be molded in this 
new process. 
Only one splice per window was 


found necessary by one window manu 


A CONTINUOUS REEL of thousands of 
feet of molded rubber gasket for concrete 
pipe. In this application, one of the first, 
only one splice is necessary for any size 
concrete pipe, eliminating scrap and cut- 
ting splicing cost. 
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AND MATERIALS 





facturer who tested the continuously 
molded double window seal in long 
He pointed to obvious sav- 
ings in time and money when con- 
trasted with the many splices of 6-ft, 
press-cured lengths he has been using. 

(he new molding process is ex- 


lengths. 


pected to help concrete pipe manu- 


facturers who have found extruded 


rubber gaskets too hard and not ac 
curate enough. The hard stock re 
quired for extruding often causes con 
crete pipe to break when assembled. 
Soft rubber stock of 
cured assures 


continuously 
accurate fit, 
faster assembly and minimizes break 
age. 


Except for 


gaskets 


the wider 


range ot 


SPECIFIED BY PRODUCT ENGINEERS 


durometer ratings possible with this 


continuous molding process, other 
properties and characteristics of both 
natural and synthetic rubber remain 
the same as regularly molded material 


U.S. Rubber Co., Rockefeller Cente: 
New York 20, N. ¥ 


For more information 
Circle 1, inside back cover 


Variable Speed A-c Motor 


A type of variable speed a-c motor 
now being manufactured in the United 
States for the first time is reported 
to be adjustable over a wide range 
of speed under all loading conditions, 
without brush movement. Its stator is 
that of a normal induction motor and 
is connected to the supply, which may 
be low or high voltage. If it is high 
voltage, the usual limits applying to 
induction motors of the same output 
apply. The to the 
armature of a d-c motor with the ad- 
dition of auxiliary winding. Speed 
variation means of a 


rotor is simular 


is obtained by 
simple induction regulator 

When the stator is energized, a 
rotating magnetic field is set up, and 
under the influence of this field the 
rotor will revolve in direction. 
The frequency and magnitude of the 


one 


voltage induced in the rotor decrease 
as the rotor speed increases, until at 
synchronous speed both are zero. 
When the rotor winding is connected 
to a commutator, the frequency of the 
voltage appearing at the brushes will 
be constant and equal to the supply 
frequency. The voltage will vary with 
the speed. 

When the induction regulator is 
adjusted so that its voltage opposes the 
rotor voltage, the speed of rotation is 
reduced until the commutator voltage 
balances the regulator voltages. By 
further adjusting the induction regu- 
lator, this voltage may be built up in 
the opposite direction. In this way, 
motor speeds synchronous 
speed can be obtained. Balance be- 


ab ve 


tween the rotor voltage and the re 


versed regulator voltage occurs at 
super-synchronized speed. 

The induction regulator effects an 
exchange of energy between the ro 
tor of the new motor and the supply. 
At low speeds, power is taken from 
the rotor and returned to the supply, 
and at speeds above synchronism, 
power is taken from the supply and 
fed to the rotor. This energy transfer 
or power saving is equal to the amount 
which would ordinarily be wasted in 


the usual external resistance, if the 


ime speed reduction was obtained 
by rotor resistance regulation as used 
in a slip-ring induction motot 

Chis 
speed characteristic, that is, the speed 
fails somewhat with increase in load 
When 


accurately controlled constant speed 


motor normally has a shunt 


unless speed is regulated 
is required at any setting, it can be 
provided as necessary The shape of 
the inherent torque-speed characteris 
tic varies only slightly at various regu 
lator positions. 

Manual 


contro] is effected by 


CONTINUED ON PAGE 216 
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COMPONENTS 


‘AND 


MATERIALS 


continued 





rhis 


ulters the position of the regulator 


hand wheel on the regulator. 
rotor, varving the speed of the motor 
between the design limits. The regu 
lator placed at any remote 


location within easy reach of the op 


can be 


erator 

Hand-operated regulators are pro 
vided with a graduated scale and 
pointer to indicate the speed setting. 
(he motor may also be provided with 
indication. 


1 tachometer for speed 


Ratings available range from 0.5 to 
1000 hp. The new drive is designed to 
operate on three-phase 
50. 60 or 400 cps 


In this motor’s remote speed con- 


a-c power of 


tro] system the position of the regu 
lator is adjusted by means of a small 
pilot motor. One or more push-button 
stations or other switching elements 
may be provided at convenient posi- 
the driven machine 
or central control station. Automatic 
speed control can be provided for any 


tions on Or near 


type of driven machine or process. 
Bogue Electric Mfg. Co., 52 
Ave., Paterson, N. J. 


lowa 


For more information— 
Circle 2, inside back cover 


Plastic Coated 
Wire Rope 


\ plastic 
available in 1/16 in. 


ope size (4 


coated cable has been an 
wire 


in. dia with coating) to 4 


nounced 


in. (§ in. with coating), in transparent 
green, Or opaque white. Strengths are 
480 to 7000 Ib 

‘his new cable is either a preformed 
galvanized steel or stainless steel wire 
rope, coated with flexible plastic. The 
thickness of the plastic coating varies 
with the diameter of the rope. 

Che flexibility of the is not 
idversely affected by the plastic coat- 
ing. It resists sunlight, oxidation, and 
is said to provide excellent color stabil- 


rope 


ity. It is resistant to most acids, bases, 
salts, oils and greases, except hydro- 
fluoric acid and methyl ethyl ketone. 
Macwhyte Co., 2940-14 Ave., Ken- 
osha, Wis. 


For more information— 
Circle 3, inside back cover 


Governor With Interchangeable 


Weight Svstems in Same Body 


Che weight systems in this governor 
are interchangeable in the same body 
to meet the regulation and cost re- 
quirements of each application. Each 
weight system is designed to cover a 
specific regulation requirement. 

The “cam nose” weight system gives 
5 to 10 per cent regulation and is 
said to be suitable for farm tractors, 
combines and similar applications 
where low cost and long wear is im- 
portant. A “hinge” system delivers 3 
to 5 per cent regulation, for applica- 


tions such as welders and combines. 

Che “laminated” weight system is 
for precision governing where 3 per 
cent or better regulation is required. 
It is recommended for generators, 
welders and similar applications where 
extremely close governing is a must. 
Meets all government specifications 
for performance and life. 

For the manufacturer with an as- 
sortment of products having a range 
of governing requirements, the same 
basic governor installation can be 
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There's §| @ source for 


. 


or ime way MIDGET SOLENOID VALVES 


Progressive designers, the men who lead the trend toward min- 


iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too 


in today’s midget solenoid valves. Only the size has been reduced 


For flow applications using air, gas, water, light oil, refrigerants 

3 and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance 

ASCO Midget Solenoid Valves are available with standard, 


watertight or explosion-proof enclosures. Pipe sizes ¥g” and 4 
pressure range 0-1000 psi 

There’s ome source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements 
We'll be pleased to assist you 


PAN Wa) 


Solenoid Valves 


SHOWN % ACTUAL SIZE 
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made on all engines regardless of end 
tse 

in that 
levers for both constant speed and 
be mounted 
the right or left side. A 
broken throttle lever for simplified 


(he governor is universal 


long range models may 


on either 


idling is available on all installations. 
Expensive and troublesome telescop- 
ing throttle rods are eliminated in 
this new control. Pierce Governor 
Co., Inc., Anderson, Ind. 


For more information— 
Circle 4, inside back cover 


[ape Potentiometer With 144-In. Slide Wire 


(his manually operated, direct read- 
lab- 
industrial 
applications has a 144-in. laboratory 
with direct 
It is furnished in a pack- 


ng potentiometer fo1 precision 


oratory, commercial and 


type straight slide-wire 
calibration 
ie for use in apparatus and assem- 
blies such as precision bridges and 
electronic equipment. 
lor direct calibration, in terms of 
non-linear functions 
f a straight slide-wire, the new unit 
iid to eliminate a source of error 
present when non-linear func- 


must be converted into poten- 


ither linear or 


tion 
tiometer readings. Direct reading, in 
digits, it is not human 
error in interpreting scale readings; it 
permits the use of inexperienced per- 
onnel and simplifies equipment op- 
ration 


subject to 


[his potentiometer consists of a 


white vulcanized fibre tape with a 
resistance element bonded to the edge. 
Che unit is calibrated, after assembly, 
in linear or non-linear terms as re- 
required. Temperature curves corte- 
sponding to different type thermo- 
strain gage calibrations, 
resistance bulb calibrations, or direct 
readings in resistance values are exam- 
ples of calibrations which are avail- 
able. 

Accuracy of the new potentiometer 
is reported to be within + 0.1 per 
cent. Overall dimensions are 4% x 3 
x 24 in. The unit is available in re- 
sistances from 75 to 30,000 ohm. 
Power dissipation rating of this new 
tape potentiometer is 2 w. Howell 
Instrument Co., 1106 Norwood, Fort 
Worth 7, Texas. 


couples, 


For more information- 
Circle 5, inside back cover 


—— 


a> 


L 


<a» 


ees. 
Eccentric, 
Interlocking 


Hole Liners 


An _ adjustable, hole 


liner consisting of two mated eccentric 


interlocking 


parts, each an 0.032 in. eccentric, will 
allow movement of a hole center as 
much as 0.062 in any direction de 
sired. With a slip fit of 0.0003 in. for 
positioning, the hole center may be 
moved in two directions—say 0.010 in. 
one way and 0.020 in. another. 

After the hole center has reached 
the desired tolerance, pressing the 
liners together with the fingers will 
cause them to lock. After re-checking 
tolerance, the liner halves are pressed 
completely together on an arbor press. 
With a step of 0.0015 in. on the OD 
of the male, a step of 0.0015 in. on 
the ID of the female and a step of 
0.0015 in. on the OD of the female 
when completely compressed, they 
have a press fit equivalent to 4000 
psi. By hardening the inner liner to 
62-64 Rc hardness and leaving the 
outer liner soft, the outer liner will 
expand into the plate. This mini 
mizes collapsing of the ID on the 
inner liner. 

This new liner is said not to spiral 
when being pressed in. All sizes of 
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You can design light weight, longer life. anc 
HIGH-TENSILE STEEL economy into your products by including N-A-x 
HIGH-TENSILE in your plans. 
It is 50% stronger than mild steel. 
It is considerably more resistant to corrosion. 
It has greater paint adhesion with less under- 
coat Corrosion 
It has high fatigue life with great toughness. 
It has greater resistance to abrasion or wear. 
It is readily and easily welded by any process. 
It polishes to a high lustre at minimum cost. 
And with all these physical advantages over mild 
carbon steel—it can be cold formed as readily 
into the most difficult shaped stamping 
When you next start to redesign, get the facts on 
N-A-X HIGH-TENSILE. It’s produced by Great Lakes 
Steel—long recognized specialists in flat-rolled 
steel products 


N-A-X Alloy Division 


GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 29, Mich. . A Unit of 


NATIONAL STEEL gbg)CORPORATION 
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the liner will accommodate all ASA 
slip removable bushings. Standard 
ASA bushing tolerances are held. 
Too] steel of the same type used by 
manufacturers is normally 
used. However, the new parts may be 
made out of any material desired. 
hese lines may be pressed out and 
relocated, but after two or three times, 
the OD of the female becomes rough 


bushing 


and positioning becomes difficult. 

All OD’s of the female liner are 
standard reamer sizes. Drill sizes 
0.098 to 1.000 in. are manufactured. 
Delivery on some sizes are immediate. 
Those that are not in stock require 
six to seven days. Lee Liner Co., 107 
Sierra St., El Segundo, Calif 


For more information— 
Circle 6, inside back cover 


oe ee een. Eek, Ba, lm. 














Friction Power Take-Off 


[his power take-off was designed to 
meet the requirements of engines in 
the 350 to 375 hp class, operating in 
the 1800 rpm range. It accommodates 
an SAE No. 0 flywheel. With triple 
drive-plate construction, ample fric- 
to withstand excessive 
heat is said to be assured. And with 
the solid driving plate design, the new 
unit can effectively 
of higher rpm. 


tion surfaces 


handle the stress 


I'he pilot bearing of this power take- 
off is composed of a single row of 
balls, operating in bearing races of 


doublerow width. Pilot bearings of this 
type provide additional space for lubri- 
cant, which is more effectively re- 
tained by the double grease shield 
construction. ‘The clutch shaft is 
drilled to provide for relubrication of 
the pilot bearing in the conventional 
manner. 

At present, the SP-314 is available 
for engines in the 225 hp range operat- 
ing at 2200 rpm. Twin Dise Clutch 
Co., Racine, Wis. 


For more information— 
Circle 7, inside back cover 


Friction Clutch for 
Power Transmissions 


This clutch is said to be especially 
suited fer applications where increased 
speeds prohibit use of jaw clutches and 
where smooth, gradual pickup is a 
requisite. An “over the center” toggle 
mechanism is used. This assures posi 
tive positioning and minimizes the 
possibility of accidental engagements 
or disengagements. It also allows drag 
free idling. 

Heat dissipation is reported to be 
high because the friction surfaces are 
substantial castings directly cooled by 
air. A split friction plate permits in 
spection without removing the clutch 
from the shaft. 

The new clutch, with capacities up 
to 170 hp, at typical industrial speeds, 
is available with mounting sleeve, with 
mounting ring and with a friction 
clutch coupling for connecting in-line 
shafts. Link-Belt Co., Dept. PR, 
307 N. Michigan Ave., Chicago 1, III. 

For more information— 
Circle 8, inside back cover 


Ball and Disk Integrator 


Various types of control rods, ¥s in. 
dia, can be supplied with vernier end, 
rack end, or plain, for these integra- 
tors. In addition, special lengths and 
configurations can be manufactured. 

This precision comparatively low 
torque speed changer is used for gen- 
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ELECTRICAL 


EQUIPMENT 


APPLIANCE 
METAL PRODUCTS 


AUTOMOTIVE 
FARM 
MACHINERY 


PETROLEUM 


AVIATION 
HYDRAULICS 


CONSTRUCTION 


> 
a 
wi 
z 
x 
Vv 
< 
= 


CHEMICAL 
INDUSTRIAL 
EQUIPMENT 


DRILLING 


MECHANICAL SEAMLESS 
sTuco Tubing Specialists have vast applic wennstenna:} 
mecrnc-weiben O co Tubing Speci ilists have v ast pplication experience in 
your industry. This storehouse of design and production know-how 

AIRCRAFT SEAMLESS can improve your product and trim costs too. 


AIRCRAFT MECHANICAL OstTuco’s single-source service is convenient and error-free. 
See your nearest Ostuco Tubing Engineer or write direct for the 
FABRICATING ; 
answer to your tubing problem. 
and FORGING 





OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company « SHELBY, OHIO 


Birthplace of the Seomless Steel Tube Industry in America 
OsTUcO SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Pork 
CLEVELAND © DAYTON © DENVER © DETROIT (Ferndale 
HOUSTON © LOS ANGELES (Beverly Hills) LOUISVILLE 


MOLINE © NEW YORK © NORTH KANSAS CITY 
SEAMLESS AND ELECTRIC WELDED STEEL TUBING PHILADELPHIA © PITTSBURGH ° RICHMOND © ROCHESTER 
ST. LOUIS © ST. PAUL © SEATTLE * TULSA * WICHITA 


—Fabricati j 
obricating end Forging CANADA, RAILWAY & POWER ENGR. CORP., LTD 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 
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crating variable speeds in a smooth 
ind stepless fashion. Reflectone Corp., 
Stamford, Conn 

For more information— 


Circle 9, inside back cover 


Lock Nut Also Seals 


I'he addition of a sealing compound 
lock nuts provides a_ seal 
iround threads and the nut seat when 
tightened. 


to these 


he resilient spring steel 
onstruction reduces damage to studs, 
screws and fastened parts, and cush- 
ions the shock of power drivers. Spring 
locking force is exerted inward on the 
threads and downward on the base to 
prevent vibration. 
Large washer base spans stud or screw 


loosening under 
holes, and cannot chafe edges to cause 
Available in 8-32, 10-24, 
12-24 and }-20 sizes. Palnut Co., 61 
Cordier St., Irvington 11, N. J. 


For more information— 
Circle 10, inside back cover 


corrosion, 


Panel Fastener 


structural  fas- 
tener said to be adaptable to panel 
fastening of demountable buildings, 
shipping containers, aircraft cowlings, 


A positive-locking 


Lubrication for Air-Operated Equipment 


For service with air-operated tools, 
cylinders and valves. ‘This unit is a 
combination filter, regulator and lubri 
cator. It is fully automatic and serv- 
iced without removing from the pipe 
line. The filter has a large area sin- 
tered bronze filter, baffle plate and 
drain cock for blowing out water and 
accumulated foreign matter. The regu- 
lator adjusts air flow from 250 psi 
inlet pressures down to 5 to 125 psi 
by simply turning regulator handle. 
Pressure gage can be mounted front 
or rear of regulator. 


Che lubricator has a vibration-proof 
adjustment thumb wheel which regu 
lates oil flow from a steady flow down 
to intermittent drops as needed. The 
transparent bowl holds a full half pint, 
and shows oil level at all times. ‘The 
new lubricator is available in three 
sizes, $+, 3 and 4 in. NPT. A “sight 
feed” arrangement makes checking on 
this unit easy. A. Schrader’s Son Div., 
Scovill Mfg. Co., Inc., 470 Vander- 
bilt Ave., Brooklyn 38, N. Y. 


For more information— 
Circle 11, inside back cover 





guided missile assemblies, sheet metal 
guards and partitions, and to all butt- 
joint fastening, can be mounted by 
recessing in panels or can be surface 
mounted on sheets, panels or assem- 
blies. It is vibrationproof and impact- 
proof; trigger action insures full-open 
and full-closed positions. Double-act- 
ing take-up reportedly insures heavy 
closing pressure and provides pressure- 
tight seal when gaskets are used. It 
will withstand 7000-lb tension and 
can be readily modified for light-load 
applications. Simmons Fastener Corp., 
1700 N. Broadway, Albany 1, N. Y. 


For more information— 
Circle 12, inside back cover 


Threaded Bolt Spacer 


A self-locking threaded type of bolt 
spacer for structural fastening is de- 
signed for applications where light- 
weight and vibration resistance are im- 
portant requirements. The spacer is a 
two-piece unit consisting of a plug 
and a tapped sleeve. containing a self- 
locking nylon insert. The tapped 
sleeve receives the attaching bolt and 
eliminates the use of a nut. The lock 
is effected by a durable nylon insert 
located in the tapped sleeve section of 
the spacer. 

These new spacers are available in 
No. 10 screw size for panel thicknesses 
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the NEW MGILL CAM ROL cam follower 


ere [ > 

to eliminate | C) 
contamination ... 
save re-lubrication 


Ms ® In one simple assembly, the Sealed CAMROL cam follower bearing gives 
x G | | | you three big advantages: 1. capacity to withstand the shock and load of cam 
action, 2. sealing against contamination that would impair the life of an un- 
SCF series protected bearing, 3. prelubrication that saves frequent relubrication so often 
undesirable in cam action application. Specially traeated seals are built in at 

stud and flange ends, and a black oxide finish offers outside corrosion resist- 
CAM ROL ance. A channeled reservoir in the outer raceway bore helps store reserve 

TRADE M 


bearings 


lubrication sufficient in many cases for lifetime service. The new SCF series 
bearings do not add to the size or weight of standard CAMROL cam followers 
and are dimensionally interchangeable with them. Ask your McGill repre- 
sentative to show you this newest McGill contribution to the superior per- 
formance of your cam actioned machinery, or write to our engineering de- 
partment for recommendations. Send for Bulletin SCF-55 for more detailed 


Write for 
your copy 


information. 


Insure performance with MGI LL. o=9s 


MULTIROL—GUIDEROL®-camroxt full type roller bearings 





McGILL MANUFACTURING COMPANY, 201 N. Lafayette Street, Valparaiso, Indiana 
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to 1} in.; No. 8 and 4-28 screw 
sizes will soon be available. Material is 
24 ST-4 alloy, anodized. 
Delron Company, Inc., 5224 Southern 
Ave., South Gate, Calif. 


For more information— 
Circle 13, inside back cover 


from 4 


aluminum 


Plastic Cable Clamp 


\ one-piece nylon clamp for holding 
wires, cable and tubes has a curved- 
base design and snap-in feature that 
provides a tight, rattle-free application. 
\ variety of wire and tube sizes plus a 
range of panel thicknesses can be ac- 
commodated with this fastener. Shake- 
proot Div., Illinois Tool Works, 2501 
N. Keeler Ave., Chicago 39, II. 


For more information— 
Circle 14, inside back cover 


Balls of Nickel Alloys 


High-strength nickel-base alloy balls 
ire now available from stock in 16 
to 14 in. dia. 
resistance to corro- 
from 180 to 
238 Bhn and ultimate strength up to 
140,000 psi at room temperature and 
76,000 psi at 1300 F. They are rough- 


standard sizes, from }4 
These balls have 
hardness 


$10Nn, 


ranging 


forged from wrought alloy stock and 
are ground and polished to a tolerance 
of +0.001 in. on size and +0.0001 in. 
on sphericity. They have a finish of 1 
microinch roughness or less. Indus- 


trial Inc., Arbor, 
Mich. 


l'ectonics, Ann 


For more information— 
Circle 15, inside back cover 


fan 
a \ : 
Conveyor Wheels With 
Replaceable Rubber Wheels 


Tires on these wheels are made of 
oil resistant rubber. Thirty-two fins 
across 1} x 4 in. roll permit tire to 
“give” without being cut or torn by 
the load. The rubber tire 
slips on and off by applying pressure 
on the metal tools neces- 
sary. No need to remove wheel from 
conveyor. Manufactured in standard 
sizes or modified to suit individual re- 
quirements. Cougar Engineering Co., 
12017 Woodbine, Detroit 28, Mich. 


For more information— 
Circle 16, inside back cover 


moving 


hub—no 


Non-Lubricated Pulley 


A 3 hp variable speed pulley that 
can be readily adapted to new or old 
equipment has been developed. Oil- 
impregnated bronze bearings are used, 
thus eliminating the necessity of lu- 
brication for the life of the unit. 
The pulley delivers a speed ratio of 
23:1, using an A-section belt. Maxi- 
mum bore is § in. with keyway. The 
shaft bore runs through the entire 
length of the pulley, giving the added 


; 
ag 


advantage of reverse mounting when 
necessary On special installations. 

The unit measures 44% in. overall 
length, 6 in. dia. Weight is 64 lb. 
Lovejoy Flexible Coupling Co., 4873 
W. Lake St., Chicago 44, Ili. 


For more information— 
Circle 17, inside back cover 


Socket-Head Set Screws 


Socket-head set screws that can be 
tightened up to 40 per cent tighter and 
which are said to have greater holding 
power than ordinary set screws are 
available in a complete range of sizes 
from No. 0 up to 1 in. dia. Standard 
Pressed Steel Co., Jenkintown, Pa. 


For more information— 
Circle 18, inside back cover 


Air-Powered Vise 


This vise has 6x6 in. jaws, with a 
5 in. OD push rod and a 6 in. air 
stroke. It develops 1900 lb gripping 
force at 100 psi line pressure. The 
large push rod is asserted to assure 
positive guidance and rigidity. 

With a maximum opening of 8 in., 
the vise is designed for use in light 
milling or forming, for all production 
drilling and tapping requirements and 
as an air clamp on cut-off saws. The 
jaw faces are removable, and can be 
drilled and tapped for attachment of 
fixtures and dies. Van Products Co., 
3736 W. 12 St., Erie 2, Pa. 

For more information— 
Circle 19, inside back cover 


Anchor Nut in 2-56 Size 


A 2-56 thread size is now available 
in a self-locking anchor nuts. The 
locking principle of this fastener 
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Lage wie abaiiet at Of ot MMII hy innachams 
part of each 0S" bearing is value you cannot see... 


— the value of prompt product-design assistance 
from Sis 's field engineers im your area—the most 
experienced in the industry. 


— the value of additional help from @°sF home 
office specialists in your industry. 

-- the value of unbiased recommendations, possible 
because “0S!” makes both ball and roller bearings. 


— the value of SS laboratory research to solve 
unusual anti-friction problems. 





—the value of S0SP quality control that assures 
the bearings in your product are the finest made. 


Product-design men in all industries have discov- 
ered the tangible benefits of these “hidden values”. 
They know that satisfactory service life and de- 
pendable product performance are often simply the 
result of the right 20S bearing in the right place. 


74600 


b 


BIG THINGS ARE FOUND BENEATH THE SURFACE 











BALL AND ROLLER BEARINGS 


* . it 1% . 


























br 


a. | 























SKF 


SKF 's comprehensive line of Filling Slot 


and Deep Groove Ball Bearings (some of. 


which are shown here) is typical of the 
complete bearing service which SKF pro- 
vides. That is why you get unbiased advice 
based on exceptionally broad experience 
when S46 F's product-assistance staff helps 
you put the right bearing in the right place 
in your product. : 1600 4 


hi, ry 











' makes them all 




















Report to Cylinder Users... 


Here at Miller Fluid Power we have a pattern which 
we tollow. A goal at which we are shooting. The pattern 
isn’t too simple. And the goal isn’t an easy one. But 
we've beer making progress. Our position right up in the 


van of the industry proves that. 


Our job is the production of cylinders. Basically, there’s 
nothing anyone can do to alter a cylinder. It was old a 
hundred years ago. It probably won’t change basically 
in another hundred years. But in the details of the cylin- 


der, change is the major element. 

Which is very much like industry itself. Basically, in- 
dustry has not changed since free enterprise was conceived 
on this continent. But in every detail it changes from year 


to year. 


It's the Thousandths That Count 


There was no single big thing wrong with the cylinders 
being manufactured yesterday. Just a lot of little things. 
So Miller Fluid Power made the improvement of little 


things its business. 


We experimented with new materials and made safer, 
more dependable steel heads and caps. We hard-chrome- 
plated 110,000 PSI yield point steel to improve radically 
the piston rods. We raised the efficiency of operation to 
new peaks. Striving for quality in the smallest detail 
we improve in a dozen parts which are hidden from sight. 

For instance, most cylinders leaked in operation. Miller 
made one that wouldn’t leak. To prove it, we went away 
out on a limb and guaranteed leak-proof operation. And 


made the guarantee stand up. 


We Learn by Listening to You 


We saw our customers as thousands of men in thou- 
sands of shops wrestling with thousands of production 
problems. We made those problems ours and produced 
cylinders to whip those problems. Maybe we didn’t rev- 
olutionize the cylinder business in the process. But we 
sure helped. We know that. 





Visit Miller 
BOOTH +#1819-1823 


Production Engineering 


SHOW 


NAVY PIER CHICAGO 
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We learned to produce what we believed was the best 
cvlinder on earth. We also learned that the best cylinder 
today wouldn't be good enough tomorrow. So, with the 
good one in production, we listened some more, exper! 


mented, and came up with a better one. 


Miller Fluid Power is a young company in an old field. 
We are young, progressive, and willing to listen. We 


innovate without being prodded. 


Discussion is a Two Way Street 


On occasion we like to have others listen to us. Espe- 
cially when what we have to say will help our customers. 
That is the idea behind our College of Cylinder Know! 
edge. We know a lot about cylinders. Though not as 
much today as we will tomorrow or the day after. 


1 


In our College of Cylinder Knowledge we try to show 
you what good cylinders can do for you. And what you 
should demand in any cylinder you buy. We meet othe: 
men who know what they want in a cylinder. We listen 1 

: 


their wants and try to explain what perfection in detail 


means. 


We believe that when the users of cylinders sit down 
across the table from the producer who is trying to make 


the best, better cylinders result. 


We'll be carrying that belief into the Production Eng 
neering Show at Navy Pier in Chicago on September 6 
Our College of Cydinder Knowledge booth will be open 


for that kind of discus-ion. We'll listen and learn. 


‘The only way we can learn is from you. We can help 
you. But not until you've dropped that problem of yours 
in Our lap. Your problem contains the stuff of which the 
better cylinder will be made. The cylinder that will have 
that quality plus which we like to think is the stamp of 


Miller Fluid Power. 


Remember this when you see the sign over Booth 1819 
23. We'll be there to listen to your suggestions, demands 
and questions. Also, because we are in the cylinder bus 
iness, we'll be there to show you a cylinder you will want 


to buy. 


of: P. Loy y V4 
_Fand A 
President 


MILLER FLUID POWER COMPANY 
2002-04 N. Hawthorne Avenue 


Melrose Park Illinois 
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causes the upper threads to be made 
elliptical and highly resilient, an aux- 
iliary locking device. An all-metal nut, 
this product can be used in tempera- 
ture ranges up to 550 F. Kaynar Co, 
820 E. 16 St., Los Angeles, Calif. 


For more information— 
Circle 20, inside back cover 


Split-Type Roll Bracket 


These brackets were designed for 
the paper manufacturing and paper 
converting industries. The drawing 
shows the bracket used with 6} in. 
dia. expanders. A hinged eye bolt 
flips to the side when loosened, allow- 
ing the top of the bracket assembly to 
open upward on its hinge. This is 
said to make it easy to remove ex- 
panders for service. 

The expander and bracket assem- 
bly also includes a built-in ratchet 
wrench for easy adjustment of ex- 
pander bow position. A cut-out sad- 
dle provides a convenient spot for 
attaching slings when a winch is used 
to lift out rolls. Mt. Hope Machinery 
Co., Taunton, Mass. 


For more information— 
Circle 21, inside back cover 


Levers From 
Standard Forgings 


Now assembled from standard, 
stocked forgings without requiring 
special dies or tooling, these levers 
are suitable for start, stop and other 
controls on earth-moving machinery, 
trucks, buses, hydraulic equipment, 
hoists, cranes, pumps, materials handl- 
ing equipment, oil field rigs and draw 
works and other, similar equipment. 


half assembly 
forgings, hubs,’ sub levers and exten- 
sions are all available. With all parts 
interchangeable, any upper half as- 
sembly forging may be joined with 
any lower half assembly forging or 
any sub lever forging to produce the 
lever desired for a particular applica- 
tion. Batavia Metal Products Corp., 
Batavia, N. Y. 


and tower 


Upper 


For more information— 
Circle 22, inside back cover 


ELECTRIC POWER, CONTROL 


Single End Magnetic Clutch 


A high speed, precision electro- 
mechanical component for all types of 
control, computer and servo systems 
can be mounted on a single hanger 
like any standard servo motor. Con 
centric input and output shafts on 
the mounting end of the unit permit 
all gearing to be located at this end. 
Sterling Precision Instrument Corp., 
34-17 Lawrence St., Flushing 54, N. Y. 

For more information— 
Circle 23, inside back cover 


Magnetic Amplifier 
Packaged Speed Control 


This device is a full-wave, self-sat- 
urating magnetic amplifier, with stand- 
ard speed control range of 10:1. The 
use of full-wave conversion allows the 
use of a motor size one frame size 
smaller than that required for half- 
wave units, since there is less heating 
on full-wave applications. 

The Bulletin 6520 speed control is 


completely self-contained, including 
field supply, control circuit, short cir- 
cuit and overload protection; operates 
on 110 v, 60 cps current. Clark Con- 
troller Co., Cleveland, Ohio. 


For more information— 
Circle 24, inside back cover 


D-c Signal Voltage 
Controls Circuits 


This servomechanism contains a ro 
tary selector switch with shaft exten- 
sion which automatically rotates in 
discreet steps in response to a d-c sig- 
nal voltage. For 1 v input, the shaft 
rotates to “one o'clock”. For 2 v input, 
the shaft rotates to “two o’clock”, and 
so on. Connections to the switch can 
be made through the external ter- 
minals so that the user has available 
both a rotating shaft position as well 
as switch connections through which 
other circuits may be controlled. 
Among the possible applications are: 
process control, amplifier gain control, 
parts sorting, meter range switching, 


CONTINUED ON PAGE 228 
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POWDER METALLURGY 


The Bearing That Wouldn’t Wear Out 
125 years* service without adding a drop of oil 


How long will a bearing last? An OILITE cus- 
tomer making large vertical shaft attic fans 
wanted to know the answer. He subjected a fan 
equipped with an OILITE bronze flange bearing 
to an ‘accelerated life test equivalent to 125 
years of service. Throughout the test it ran 
quietly and smvothly. Not one drop of oil was 
added—it showed no apparent wear. 


OILITE bearings hold oil by capillary attrac- 
tion. Oil film on the surface insures positive, 
constant lubrication. Particularly good in trouble 
areas where lubrication is difficult or impossible. 
The built-in oil cushion allows OILITE Heavy- 


CHRYSLER AMPLEX PRODUCTS 


OILITE Bearings 


Permanent Metal Filters Friction Units 


Finished Machine Parts 


Duty Bearings to absorb shocks and stresses. 

Heavy-Duty, self-lubricating OILITE bear- 
ings are Chrysler engineered to meet individual 
requirements. Standard bearings are available 
from local dealer stocks. Also cores, bars, plates, 
discs and strips in sizes ranging from '5”" to 1514" 
I.D. and 1” to 18” O.D. 

The engineering facilities of Amplex and 
Chrysler, unmatched in the powder metal 
industry, are ready to help you with your 
bearing problems. For on-the-spot service, con- 
sult your telephone yellow pages for the field 
engineer near you. 


Write for free 24-page 
OILITE Bronze Precision 
Bearings bulletin S-53. 


fonsre) Only Chrysler makes OILITE 


CHRYSLER CORPORATION 
Dept. F-9 


AMPLEX DIVISION 


Detroit 31, Michigan 


Product Engineering — September, 1955 





NEW COMPONENTS 
control, tele 
multiplexing and similar 
applications. Bergen Laboratories, 11 
Godwin Ave., Fair Lawn, N. J. 


over or undervoltace 


metering, 


For more information— 
Circle 25 inside back cover 


Miniature Magnetic Clutch 


Single-ended concentric input and 
output shafts are located at the mount 
ing end of this clutch permitting all 
gearing to be located at this end. De- 
MK 14 Mod O 
Overall dia 1.062 in. 
Weight is 4.3 oz. Power consumption 
Sterling 
ment Corp., 34-17 


Ilushing 54, N. Y. 


For more information— 
Circle 26, inside back cover 


signed for use with 


servo motor. 


is 3.3 w. Instru 


et.. 


Precision 
Lawrence 


Totally Enclosed Fhp Motors 


With the addition of vent slots to 


the main frame, this motor also has 


1 controlled ventilating system. Air- 


AND 


MATERIALS 


flow is aimed at the coils; ball bear 
ings are practically out of the air 
stream, with the result that contamina- 
tion of bearings by air-borne grit is 
minimized. Motor switch, starting 
capacitor and automatic overload 
protector all are conveniently end 
mounted and protected by the en 
closed canopy. 

Mylar slot and phase insulation is 
used and is rag-paper-backed for punc 
ture protection in the new motor, orig- 
inally designed for jet motor service. 
Che units are available in single and 
three-phase, 4 through 2 hp in models 
designed for either horizontal or ver 
tical applications. A. O. Smith Corp., 
227-31 Helena St., Davton 4, Ohio. 


For more information— 
Circle 27, inside back cover 


Thumb-Sized Servo Motor 


This motor was originally designed 
for use in a compass-controlled di 
rectional gyro-compass system. Rated 
at 26 v and weighing 1.2 oz, it is 
§ x 1.2 in. long. Its no-load speed 
is 21,000 rpm, and it has exceptionally 
high acceleration, stall torque and eff 
ciency for a 
tvpe. 


motor of its size and 

It is designed to withstand ambient 
temperatures in the range of —55 C to 
WW C 


motor, and is built to provide satis 


when operated as a control 
factory performance at 
to 60,000 ft. General 
Schenectady 5, N. Y. 


For more information— 
Circle 28, inside back cover 


altitudes up 


Electric Co. 


Totally Enclosed 
Fan-Cooled Motor 


The ventilating fan in this line of 
rerated 74 to 100 hp motors provides 
the same efficiency of cooling when 
operated in either direction. The 
fan does not have to be changed. Rib- 
type cast iron frame construction is 
provided. These motors are recom 
mended for use in dirty, dusty, fume 
and mist-laden atmospheres. Century 
Electric Co., 1806 Pine St., St. Louis, 
Mo. 


For more information— 
Circle 29, inside back cover 


continued 


Servo-Actuator 
Motor Package 


Designed for servo-actuator purposes 
where exceedingly high speed in start 
ing and stopping of the operating 
shaft without slip is required, this 


1 


package consists of a 1} in. dia per 


115 v, d-ec motor 
mechanism, clutch-brake 


train. All 


components are incorporated into a 


manent magnet, 
clutch-brake 
actuating housing, a gear 
homogeneous housing. 
This package is 1} x 3% in. long 
This unit can be supplied in a variety 
of torques, output speeds, and is suit 
able for all standard d-c 
Burton Mfg. Co., 11201 


Blvd., Los Angeles 64, Calif. 


For more information— 
Circle 30, inside back cover 


voltages 


W 2 Pico 


Permanent Split 
Capacitor Motor 


\ new line of permanent split ca 
pacitor motors which are said to offet 
the low cost and ruggedness of 
shaded-pole tvpes, plus the excellent 
torque characteristics of a distributed 
wound capacitor motor. Pressed stecl 
cases are used, with self-aligning bea 
ings having the design characteristics 
of sleeve bearings. 
motors are designed 


I'hese espe 


cially for direct-drive blowers for re 


frigcration, heating and air-moving 
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NO SHOCK MOUNT 
ever HAD IT SO TOUGH 


That’s why 
ALL-ANGL 
Barry mounts 
are used in 
MARTIN’s 
MATADOR 


Under the cumulative shock of rocket-boosted 
zero-length take-off, jet-fighter flight maneuvering, 
and on-target dive that cracks the sound barrier, 
the nation’s first operational pilotless bomber relies 
on ALL-ANGL Barrymount® isolators to protect 
critical electronic contrei gear. 


Equally effective in 
every flight attitude, ALL- 
ANGL_ mounts permit 
bulkhead mounting that 
saves vital space in this 
deadly weapon. And their 
proved performance makes 
Barry mounts Martin’s - 
choice for the Matador 


Let us show you how Barry’s new ALL-ANGI 
isolators can lick your tough mounting problems 
Data sheet M-9 gives mechanical and dynamic 
specifications. For specific recommendations, call pv 
your nearest Barry Sales Representative. aa 


; - . 
PHoTocRAPH Co ‘COMPANY 
. a ee . 


BARRY CONTROLS __ 120 Pitasant st. warertown, mass. 


INCORPORATED 
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equipment, vending machines and 
many other applications. Available in 
all ratings up to 4 hp. Fosco Indus- 
tries, Inc., Rochester, N. Y. 


For more information— 
Circle 31, inside back cover 


Shorter End-Mounted 
Motors 


These flange-mounted motors te- 
place this manufacturer’s former unit 
in the 1 to 15 hp range. Flange di- 
mensions are according to NEMA 
standards, tor interchangeable mount- 
ing with all other makes of standard 
end-mounted motors. The new motor 
can be furnished in either open type 
frame or totally enclosed, fan-cooled 
type, tor vertical or horizontal opera- 
tion. Century Electric Co., 1806 Pine 
St., St. Louis 3, Mo. 


For more information— 
Circle 32, inside back cover 


Low-Speed Synchronous 
Inductor Motors 


Two synchronous inductor motors, 
self-starting and reversible without 
gears, are available in 20 and 54 frame 
sizes. The low speed motors accelerate 
to synchronous speed in 4 cycle or 
less, and the permanent magnet rotor 
stops within 7 deg with moderate ex- 


AND 


MATERIALS 
ternal inertia. The 54 frame motor, 
with a torque rating of 75 oz-in., is 
designed for use on, motor-operated 
valves and rheostats, industrial process 
timers and recording devices. Other 
applications include operation of cams 
and levers, replacement of solenoids, 
machine tool traverse feed drives, and 
defense applications. Torque rating 
of the 20-frame motor is 2 oz-in at 
100 rpm. It is designed principally 
for application on higher torque time 
measuring and sequence timers. 

Both motors are of three lead de- 
signs reversible by a single-pole dou- 
ble-throw switch. The motors start, 
stop, and reverse very rapidly and will 
withstand stalling without overheating. 
Designated type SMY, the 20 frame 
motor is available at 100 rpm in the 
60 cps, 115-v rating and at correspond- 
ingly reduced speeds on 50 and 25 
cps. The 54 frame is available at 75 
rpm for 60, 50 and 25 cps at both 
115 and 230 v. General Electric Co., 
Schenectady 5, N. Y. 


For more information— 
Circle 33, inside back cover 





Mobile A-c Power Unit 


A portable source of a-c power that 
delivers up to 10 kw at 110-220 v uses 
as a prime mover the engine of the 
vehicle in which it is carried. The 
unit supplies alternating current at 
commercial voltages and frequencies, 
or single or polyphase. 

The two-pole alternator, which 
forms one half of the two-part unit, 
may be mounted under the vehicle 
hood and driven by a V-belt from a 
sheave on the crankshaft in front of 
the fan pulley, or by a power take-off. 
To keep down size and weight, excita- 
tion is provided by rectifying a part 
of the alternator output instead of 
using a rotating exciter. The other 
half of the system is the regulator, a 
static unit of the magnetic amplifier 
type with a selenium rectifier to pro- 
vide alternator excitation. Operating 
characteristics are carefully matched 
with those of the alternator for op- 
timum performance. Measuring 10 x 
6 x 7 in., the regulator has encap- 
sulated windings for protection against 
moisture and vibration. Units rated 


. continued 


at 3, 5 and 10 kw are in production 
Star-Kimble Motor Div., Miehle Print 
ing Press & Mfg. Co., 200 Bloomfield 
Ave., Bloomfield, N. J. 


For more information— 
Circle 34, inside back cover 























Fan Motors } to 20 Hp 


Double width, prelubricated sealed 
ball bearings with a non-hardening 
grease are used in this motor. Integ 
rally cast fins provide greater heat 
dissipating surface and allow a smaller 
transverse section. Windings are poly- 
vinyl-acetal insulated. A selection of 
connection boxes fit any air-over-motor 
application. Lima Electric Motor Co., 
131 Findlay Road, Lima, Ohio. 


For more information— 
Circle 35, inside back cover 


‘eimai 
Four-Cycle, 
Heavy Duty Engine 


The Model ACN has a piston dis- 
placement of 14.88 cu. in. and is de- 
signed to operate within a speed range 
of 1600 to 3600 rpm, delivering from 
2.3 to 5.6 hp, with a torque curve 
of 92 to 104 in-lb. Tapered roller 
main bearings are used at both ends 
of the crankshaft and a gear-driven 
high tension magneto is mounted on 


—CONTINUED ON PAGE 232 
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CMP 


ce «a cold rolled 


and feeds that 


want aK = strip steel... 


yesterday's best, 


yet seom to run CAN HELP YOU 
en and on with SAVE TIME AND 


little sign of wear. . 


CUT TOOL COSTS 


Frequently, CMP can do as much and more 
to help you save time and cut tool costs 
as modern tools themselves. 


By processing cold rolled strip steel to re- 
stricted specifications, it often is possible 
to develop working qualities that will 
permit forming operations to be speeded 
up as much as 25% without increased 
tool wear. 

Again, qualities may be imparted to the 
steel which will permit simplification of 
tooling, and even elimination of operations. 


And, always, because of the customary 
dimensional precision of CMP Cold Rolled 
Strip Steel, there is more footage per 
coil . . . fewer coil replacements are re- 
quired on automatic-feed operations 
there is less tool wear . . . fewer Stops 
for tool changes and assembly is speeded. 
You are invited to use CMP’s experience 
along this line with a view to developing 
restricted specifications to cut your end- 
product cost. 





PRECISION COLO ROLLED 


CMP LOW CARBON “a 
WHERE YOU |’ Naled or Tempered fn f@ Cold Metal Products co. 


CAN GET 
gutnaaaae evanaene GENERAL OFFICES: YOUNGSTOWN 1, OHIO 


FOR ALLOY , PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, IND 


‘ SALES New York @ Cleveland © Detroit ©@ Indianapolis 
SPECIFIC JOBS ELECTRO ZINC COATED : OFFICES: Chicago © St. lovis © los Angeles © San Francisco 
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the outside of the engine and equipped 
with an impulse coupling for easy 
starting at low cranking speeds. Posi- 
tive lubrication is provided by a pump- 
circulated splash system and the piston 
is equipped with four rings. 

his engine can be supplied with 
various gear reductions, clutch assem- 
bly, with electric starter and generator, 
starter can be 
equipped to operate on gasoline, kero- 


or clectric alone. It 


sene, butane, propane or natural gas 
with minimum carburetion change- 
over. Wisconsin Motor Corp., Mil 
waukee, Wis. 


For more information— 
Circle 36, inside back cover 


Non-Ventilated “Wafer” 
Brake Motor 


Raising and positioning of a heavy 


cutting blade or the positioning of 


work on a lathe are typical of the 
this brake motor. Other 
ipplications are found wherever short 
5-min-on, 5-min-off) is 
needed to do the work of 


cranking and hoisting. 


iIOnDS done by 


pan powel 


manual 


The dimensions of this new unit 
$ x 72 in. over-all length. Start 
ing torques are 


ire Se x 
up to 500 per cent 
of running torque 

[hese new motors are polyphase, 
totally ind can be flange- 
mounted in any position. Motors are 
available in a variety of ratings of 4 
through 14 hp brakes from 4 ft-lb 
through 25 ft-lb 1 through 10 min 
intermittent duty. Reuland 
Co., Alhambra, Calif. 


For more information— 
Circle 37, inside back cover 


eTi¢ lose d 


Electric 


Subminiature 
Motor Generator 


[ype MG3013 measures 1 x 2.625 
Output 
is 1.25 v per 100 rpm when operated 
into a load of 100,000 ohm. Speed is 

variable from 200 to 
Ihe output remains com- 


in. length and weighs 6.2 oz. 


continuously 
8700 rpm 
pletely linear over the entire speed 
range. Harmonic distortion is under 
5 per cent. 

Che motor is a 115 v, 100 cps, two 


phase drive with 
0.15 oz-in. 


a stall torque of 
The unit has a stainless 
steel housing with stainless steel ball 
bearings. John Oster Mfg. Co., 1 
Main St., Racine, Wis. 


For more information— 
Circle 38, inside back cover 


Regulated D-c Power Supply 


A line of 1.5 amp regulated d-c 
power supplics intended primarily for 
component use in original equipment 
have low temperature coefhcient, wire 
wound reference networks and multi 
chokes arc 


pliers. ‘Transformers and 


hermetically sealed. An anti-tamper 
voltage control is provided 

These power supplies are available 
(0-400 v, dec), 


band), and nat 


in three ranges: wide 
— 
(125 \ 


row (50 v band, centered at 25 v inter 


intermediate 


vals from 25 to 375 v, dc). Dimen 


71 


sions are 12} x 19 x 164 in. deep 
behind front panel. Lambda Elec 
tronics Corp., 103-02 Northern Blvd., 
Corona 60, N. Y. 


For more information— 
Circle 39, inside back cover 


Dual Power Supply 


\ dual power supply that offers a 
switching arrangement that combines 
the d-c outputs in series or in parallel, 
doubling the voltage or current, occu- 
pies less bench space than two units 
usually needed to do the job. Cabinet 
is only 8} x 19 x 17 in. deep. 

Eight outputs are provided: two for 
30 to 500 v, de, at 200 ma: two for 
6.3 v, ac, 10 amp; one for d-c series 
connection; one for d-c parallel con 
nection; one each for a-c series and 
parallel. Dressen-Barnes Corp., 250 
N. Vinedo Ave., Pasadena §, Calif. 


For more information— 
Circle 40, inside back cover 


Hydraulic Power Units 


\ line of standard hydraulic power 
units in five sizes, from ? to 20 hp, 
have stock hydraulic reservoir capaci 
ties of 20 to 100 gal. In conformanc« 
with JIC specifications, clectric mo 
tors, pumps and necessary valves are 
mounted on the tanks are 
equipped with the basic required ac 
cessories (fittings, pipes, filler cap). 
Rosaen Co., 24601 Harper Ave., St. 
Clair Shores Mich 

For more information—- 
Circle 41, inside back cover 


units; 


Klystron Power Supply 


This power supply provides beam 
voltages from 250 to 600 v at 65 ma, 
900 \ 
at 50 microamp, square wave modula 


reflector voltages from 0 to 


tion between 400 and 2000 cps and 

sawtooth modulation at line fre 

quency. Polytechnic Research & De 

velopment Co., Inc., 202 Tillary St., 
Brooklyn 1, N. Y. 

For more information— 

Circle 42, inside back cover 


Control Transformers 


According to the manufacturer, all 
welded construction and a new clamp 
resulted in a 
greater mechanical 


ing structure have 


transformer with 


strength and better electrical chara: 


teristics, with a reduction in. stray 


CONTINUED ON PAGE 234 
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Normal leverage puts the load on the pins at these points. Pins 
must have a high resistance to shearing — and every pin must 
stand up to plenty of abuse. Many manufacturers’ 
proved Rollpin’s uniformly high shear strength. 











tests have 


~— for uni- 
insertion and re- 
as well 


We urge you to test spring pins before you buy 
formity of diameter and length, 
moval forces, and 
strength. 


hardness, 


recovery of diameter, as shear 


A 


ty @ hinge pin 


TRADEMARK 


Product Engineering September, 1955 


consetant 
otrengeh _.as important 


in the pin as in the socket 


who manufactures the 


used 


The 


famous Craftsman wrenches for Sears Roebuck 


Moore Drop Forging Company, 
and Co., 
stainless steel rivets to fasten the universal joint on their Flex 
sockets. Thorough testing, under all possible load conditions 
and drive angles, convinced them that Rollpin was stronger than 
the stainless steel rivet previously used. This led to a redesign of 
the joint with Rollpins replacing the rivets. Also, the spring ten- 
sion inherent in the Rollpin locking principle was used to pro- 
vide the “drag” that holds the socket head in ang 
The result . . . an improved product at lower cost. 

Dependability like this is based on the rigid ESNA® quality 


controls that insure consistent strength and mean reliable 


ular position. 


pel 
formance by every Rollpin. 

Moore Drop Forging Company was able to save assembly 
time, too. Rollpin is simply driven into holes drilled to normal 
production tolerances. It compresses as driven, locking itself in 
place by exerting pressure on the hole walls. In this case, the 


extra operation of spinning on a rivet head was eliminated. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Dept. 829-92 Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


| Here is a drawing of our product 
What self-locking fastener would 
you suggest? 


Rollpin samples 
[] Rollpin bulletin 


Title 


ae 


City ee eS 
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flux and its resultant power losses. 
Within each frame size, which is re- 
lated to volt-ampere capacity, a wide 
variety of voltage combinations is avail- 
able, with no change in over-all and 
mounting dimensions. These units 
are available in dual frequency (50/60 
cps) and series-multiple ratings. ‘The 
initial 11 transformer frame sizes an- 
nounced by this manufacturer as 
available include the most popular 
ratings, 25 va through 2.0 kva for 
conduit wiring and 25 va through 250 
va for open wiring. General Electric 
Co., Schenectady 5, N. Y. 


For more information— 
Circle 43, inside back cover 


Voltage Ratio Transformers 


These miniature units are said to 
be useful where voltage division or 
multiplication is required to accuracies 
up to 0.01 per cent. They are available 
in plastic encapsulated form or in 
hermetically sealed cases. Units hav- 
ing up to ten ratio taps are available. 
Accuracies maintained by this 
with moderate output 
loading. Hycor Co., Inc., 11423 Van: 
owen St., N. Hollywood, Calif. 


are 
transformer 


For more information— 
Circle 44, inside back cover 


High-Impedance 
Transformers 


Starting voltage is reduced auto- 
matically through the use of this 
current limiting or high-impedance 
transformer, which has flux shunts 
between primary and secondary wind- 
ings. These shunts carry very little 
flux at no load; as the load increases, 


more flux is forced into the shunts 
until at short circuit all the flux flows 
through the shunts. 

Some products which can be pro- 
tected by the use of this device are 
electronic filament tubes, lamps, arc 
welders, high-impedance tube circuits 
and rectifiers. Capacities available 
range from 10 va to 25 kva. Nothelfer 
Winding Laboratories, Trenton, N. J. 


For more information— 
Circle 45, inside back cover 


Power Transformers 


A line of transformers is available, 
in both potted and regular styles. 
Stud single end bell, dual bell and 
dual bell vertical mounting arrange- 
ments are made. All primaries are 
117 v, 50/60 cps. Moran Electronic 
Components, Inc., 10502 Wheatley 
St., Kensington, Md. 


For more information—- 
Circle 46, inside back cover 


Time Delay Relay 


An electrical interlock in a circuit 
which allows pushbutton control can 
now be obtained by use of an instant 
action auxiliary switch in a time delay 
relay. Time delay is pneumatically- 
controlled and provides a readily ad- 
justed and accurate timing interval 
from 0.1 sec to 10 or more minutes. 
Measuring 24 x 3% x 44 in. high, the 
new relay has a normally closed, dou- 
ble-throw microswitch attached to the 
front. Contacts of this switch are 
kept in open position by a lever con- 
necting the auxiliary switch and the 
core. When the coil is energized, the 
core jumps up and these contacts close 
instantly allowing interlock. Simul- 
taneously the time delay period starts 


and continues to the preadjusted time 
delay at which the main switch trips 
transferring contacts. In de-energiza- 
tion, auxiliary switch contacts change 
to open position and the main con- 
tacts transfer. 

The relay is available for all a- and 
d-c voltages, in single-pole, double 
throw, double-break and double-pole, 
double-throw, single-break models. The 
unit is rated 15 amp at 115 v, 60 cps, 
ac. Elastic Stop Nut Corp. of America, 
Elizabeth, N. J. 


For more information— 
Circle 47, inside back cover 


Plug-In Relays 


A general purpose power relay avail- 
able in either ac or dc, two-pole, three- 
pole or five-pole models and smaller 
type available in ac or de for operation 
up to 230 v are now available. Phil- 
lips Control Corp., Joliet, Ill. 


For more information— 
Circle 48, inside back cover 


High-Speed Clutch Controls 


A series of clutch 
presses equipped with 
clutch-and-brake units is offered in 
three enclosure sizes. All three are 
equipped to provide non-repeat pro- 
tection and the functions of inching, 
single stroke and continuous opera- 
tion; selection is controlled by the 
positioning of an exterior oil-tight se- 
lector switch. The small, basic con- 


controls for 
pneumatic 
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CLEARPRINT 


IS AMERICA’S FINEST 
TECHNICAL PAPER 


Ask for sample sheets to make the 
famous Clearprint test. With this 
convincing two-minute trial you 
will see for yourself why leading 
engineers, architects and designers 
from coast-to-coast insist upon 
Clearprint for their original draw- 
ings and permanent records. 


Make this famous CLEARPRINT TEST 
1. INVITES PENCIL AND PEN — Try Clear- 


print’s perfect working surface with 
a 2H pencil, then with a ruling pen. 
Lines are sharp and clean — no 
feathery edges. 

- NO GHOSTING — Erase some of the 
lines. Redraw and erase several of 
them repeatedly. Crease the paper, 
too. Then hold it to the light, or make 
a reproduction. Seeing is believing! 
NEVER CHANGES — Sheets in use since 
1932 prove Clearprint’s remarkable 
stability. Its strength, transparency 
and printing qualities remain un- 
changed after extended exposure to 
age, atmosphere, heat and light. 


Make this test, too, on the paper 
you are now using. The difference 
will convince you! 


STEIN G 





Ask your dealer for samples, or send coupon 


THERE’S A CLEARPRINT PAPER FOR EVERY JOB 


Tracing Paper - “Papercloth” 
Technichart Graph Papers 
Federal Aid Sheets - “Fade-Out” Grid Paper 


IN SHEETS, PADS and ROLLS 





CLEARPRINT 





TECHNICAL PAPER 


THERE IS NO SUBSTITUTE — Demand Watermarked Clearprint 


eee se 


CLEARPRINT PAPER CO. PE 
1482 - 67th St., Emeryville, Calif. 


0) Please send me Clearprint Paper samples, 


with prices, for the following uses: 


Have your representative call at my office | 


Clearprint Paper is WATERMARKED for your protection. |.  —. —. — — — — — — — — J 
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trol is designed to meet the average 
requirements of a high-speed press. 
The medium size control may be 
equipped for timed inching or with a 
Size | magnetic motor starter. The 
large size, which is built to conform 
to JIC and NMTBA standards, incor 
porates controls for press clutch and 
brake, size 1 starter for press drive 
motor, and externally operated, cover- 
interlocked disconnect switch. Op 
tional functions of hand-foot, semi- 
continuous, and timed inching are all 
available on the large size panel. 

Dual voltage (220-440v) 
transformers are provided. 


primary 
The air 
solenoid operates on 110 v, ac, from 
the transformer. The miniature, fast 
operating relays are controlled from a 
rectified 90-v, d- A double 
rclay is used to control the air valve 
solenoid, reducing possibility of ma! 
functioning. Blocking rectifiers are used 
cross the a-c air valve solenoid coil 
to reduce arcing at relay contacts and 
provide more consistent drop out time 
of the solenoid. Fawick Corp., 9919 
Clinton Road, Cleveland 11, Ohio. 


For more information— 
Circle 49, inside back cover 


circuit, 


Heavy Duty Relays 


A line of 10 amp control relays 
has been designed to occupy minimum 
panel space. The line includes relays 
with from two to twelve poles. The 
tvne PM relays have a sectional pole 
design. Each pole is mounted in its 
own individual melamine block. Poles 
are individually 
placeable 


and re 
disturbing other 
Relays with 
up to eight poles are available without 
the complicated wiring and vertical 
space requirements of doubledecking 


removable 
without 
poles or other wiring. 


Construction of the pole blocks is 
such that each pair of contacts is con- 
tained in its own arcing chamber, with 
melamine walls between poles. ‘Two 
basic sizes of the Type PM relay cover 
all ordinary relay needs from two to 
eight poles, and two magnet coils for 
a given voltage will cover almost any 
combination of normally-closed con 
tacts up to eight poles. Clark Con 
troller Co., Cleveland, Ohio. 


For more information— 
Circle 50, inside back cover 


Proportional, Delayed 
Reset Time Delay Relays 


A line of time delay relays which 
provide a proportional delayed resct 
after current interruption can be sup- 
plied hermetically sealed in an ex 
truded aluminum housing or in a 
standard dust cover. ‘Their primary 
function is delaying application of 
plate voltage in gas and vacuum power 
tubes until filaments or heaters have 
reached the proper temperature. 

Time delays from 5 sec to 1 hr and 
reset times from 30 sec to 74 min. can 
be provided. Standard or governed d-c, 
or 60 or 400 cps a-c motors can be pro- 
vided on these units. A. W. Havdon 
Co., Waterbury, Conn. 


For more infermation— 
Circle 51, inside back cover 


Heavy-Duty, 
Low-Force Switch 


A limit switch which can be oper 
ated with 24 oz of force is designed 
for use on counting devices or similar 
applications which require heavy duty 
switches with light operating force. 
Che actuating lever is a 5 in. alumi 
num rod, 4 in. dia, which can be 
bent or cut off. Operation can be 
clockwise or counter-clockwise. A full 
60 deg overtravel permits use in appli- 
cations where operating motions can- 
not be accurately controlled. 

The new switch is available as a 
single-pole, double-throw and with a 
two-circuit break. Both of these are 
listed for 10 amp at 120, 240 and 
480 v. Micro Switch, Freeport, II. 

For more information— 
Circle 51A, inside back cover 


Printed Circuit Relay 


A miniature relay for direct plug-in 
use in printed circuits permits direct 
insertion of the relay terminals into 
the printed circuit board, ready for 
immediate soldering. The plug-in tet 
minals, instead of being brazed or 
welded together in sections, have 
been made integral parts of the coil 
terminals and contact springs to pre 
vent internal loss in conductivity or 
continuity. ‘The two contact arms of 
the relay permit two spring pile-ups of 
up to nine springs each. Automatic 
Electric Sales Corp., 1033 W. Van 
Buren St., Chicago 7, Il. 


For more information— 
Circle 52, ins'de back cover 


Miniature Motor 
Overload Switch 


A fhp motor thermal overload 
switch is designed for positive protec 
tion against overload current as well 
as frame overheating. When mounted 
on the motor frame, it picks up heat 
by conduction. Metal 
complete shielding against rf inte 
ference. Voltage drop is slight becausc 


case provides 


heating element has low resistance. 
The heater is bi-metallic, and operates 
contacts by snap action. Thermal cut 
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Only 3.15 Ibs. 





Only 
9/16 Thick 


1 











Kaydon... 


world’s thinnest tapered roller bearings 


extremely thin-section, lightweight bearings. The 
saring shown above is a Reali-Slim. Reali-Slim bear- 
ings are really strong, too! The single row, tapered roller 
bearing we’re talking about, here, has a 33,000-lb. radial 
capacity—with 38,200-lb. thrust capacity. Over 1-ft. in 
diameter, yet it weighs only 3.15 lbs! These figures tell 
how Reali-Slim bearings combine minimum section with 
high strength and long life. 
If you’re looking for a whole new concept in thin- 
section, lightweight bearing design — look at Kaydon’s 


... KAYUUN 


©° MICHIGAN 


ee — that’s the name we've given our line of 
be 


1/1 types of ball and roller bearin g 


Reali-Slim line. In addition to hundreds of Reali-Slim 
standard sizes, there’s a big variety of special races 
and separators to meet special applications. Kaydon 
engineers are prepared to give you valuable help with 
your application problems. 

For more information write Kaydon of Muskegon. 
Ask for engineering Catalog No. 54-RS detailing: 
* Reali-Slim Bali Bearings — in Conrad, angular contact and 
4-point contact types are available in seven 


standard cross sections from 4,” to 1.000” and 
in bore diameters from 4” to 40.000”. 


* Reali-Slim Roller Bearings — in radial and taper 
roller types are available in cross sections from 
9/16” and in bore diameters from 5” to 40.000 


ENGINEFERIN G 


; 


: f 120 Misideé aia? ’ 
Taper Roller @ Roller Thrust © Roller Radial © Bi-Angular Roller © Spherical Roller © Ball Radial © Ball Thrust Bearing 
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out is factory set for 225 to 325 F, 
depending on user requirements, and 
operates independently of heater cur- 
rent. Units are self-resetting. 
Maximum rating for this switch is 
30 v, de, 10 amp; 115 v, ac, 5 amp. 
Minimum opening time: 15 sec. Con- 
struction provides silver contacts ahd 
belyllium copper spring elements. Case 
dimensions: 44 x 44 x 44 in. height. 
Nader Mfg. Co., 2661 Myrtle Ave., 
Monrovia, Calif. 


For more information— 
Circle 53, inside back cover 


Miniature Power Relay 


Reliable switching of heavy cur- 
rents up to 10 amp and operating 
sensitivity are combined in a minia- 
ture power relay. Heavy current con- 
tact can be furnished in combination 
with bifurcated contacts for switching 
both heavy loads and low level signal 
loads with the same relay. Coil and 
contact terminals at mounting end of 
the relay facilitate concealed wiring 
of either individually mounted or 
strip-mounted relays. 

Contact combinations up to four- 
pole, double-throw can be furnished, 
also hermetically sealed or dust-tight 
enclosure. This new relay is available 
any voltage to 440 v; 
for de, any voltage to 230 v. Magne- 
craft Electric Co., 3350 Y W. Grand 
Ave., Chicago 51, Il. 


For more information— 
Circle 54, inside back cover 


tor 60 cps ac, 


Sine Curved Snap Switch 


A sensitive snap switch for applica- 
tions requiring extremely small move- 
ment differential with high resistance 
to shock and vibration is said to 
maintain its operating characteristics 
throughout its life. Movement differ- 


J 


ential: 0.0005 in. min; shock: 200 G; 
temperature: —65 F to 350 F; life: 
100,000 cycles, min. Rating: 10 amp 
at 115 v, ac, or 30 v, dc resistive. 
Size: 14 x % x té in. Metals & Con- 
trols Corp., Spencer Thermostat Div., 
Attleboro, Mass. 


For more information— 
Circle 55, inside back cover 


Universal Counter-Timer 


This counter-timer provides a direct 
digital read-out with decimal point in- 
dicated. Weighing 32 lb and measur- 
ing 15 x 7 x 13 in., ranges in fre- 
quency from 10 to 100,000 cps are 
provided. Time intervals of 40 micro 
sec to 100,000 sec and a period range 
of from 1 to 10,000 cycles are offered. 
The time base is controlled by a tem- 
perature-compensated 100 ke crystal 
oscillator circuit having a stability of 
one part in one million. Power re- 
quirements are 117 v, +10 per cent 
50-60 cps, 175 w. Detectron Corp., 
N. Hollywood, Calif. 


For more information— 
Circle 56, inside back cover 


Environment-Proof Switches 


In addition to being sealed, these 
switches contain an inert gas, which 
is said to prevent their operations from 
being affected by atmospheric changes 


or severe environmental conditions. 
The switches are lightweight. They 
offer a variety of electrical rating and 
circuitry selections, and are available 
in either side or bottom-mounting de- 
signs. They conform to vibration and 
shock-resistance (MIL-S-6744) 
and meet immersion tests (MIL-E- 
5727A). Micro Switch, Freeport, II]. 


For more information— 
Circle 57, inside back cover 


tests 


Low Torque Selector Switch 


This switch is available with several 
different brush and circuit combina 
tions. A precision instrument bear- 
ing is used to minimize the driving 
torque of the rotor. Extremely low 
contact resistance has been achieved 
by the use of gold alloy brushes for 
input and output. The assembly is 
housed in a No. 10 synchro case. 
The overall size is less than 1 in. x 28 
ing. long. The new switching unit is 
designed for ambient temperatures in 
excess of 350 F. Electro Tec Corp., S. 
Hackensack, N. J. 


For more information— 
Circle 58, inside back cover 


Rotary Switch 


A 30-point, six-level rotary switch 
is built of molded ring layers, mounted 
directly on the switch frame. ‘This 
assembly is available with either two 
rows of contacts per level or one row 
of contacts and one common ring con 
tact. 

Wiper assembly is designed to as 
sure reliability of contacts, and pro 
long their life. Each wiper consists of 
two flat bifurcated springs, providing 
double contact surfaces at each level. 
These surfaces are in the form of 


CONTINUED ON PAGE 240 
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How To Provide For Time-Delay 


With A Low Cost Bellows Dey 

















1. Pressure applied to actu- 
ating rod, (C) extends 


2. Liquid is forced through 
capillary tube into second 
cup, (B). 


3. Rise of fluid level in cup. 
(B) compresses special 





bellows, displacing liquid 


gas in space above, (D). 





" from cup, (A). 


6. Return of liquid to cup 
returns bellows to 
starting position, 


Movement of actuating 
rod, (C) can operate 
switch or valve, 


5. Liquid is displaced from 
cup, (B) back through capil- 
lary, into cup, (A). 


Simple Cup-and-Capillary unit operates hydraulically 
. . » provides delay times up to two minutes! 


Time delay action can be accomplished with 
numerous devices. Electronic delay lines will 
provide delay times measured in micro- 
seconds, Electrical means such as relay cir- 
cuits or motor powered timers, thermal means 
such as resistance wound bi-metallic strips 
and mechanical devices such as clock escape- 
ment mechanisms offer a wide selection of 
delay times. 
Hydraulic devices, however, utilizing the 
movement of a flexible metallic bellows pro- 
vide distinct advantages in many applications. 
Unlike either the electronic or electrical de- 
vices, bellows require no outside 
power. Unlike mechanical arrangements there 
are no springs, no moving parts, no mechani- 
cal linkage to break or get out of adjustment. 
As indicated in the main illustration, the 
Clifford time delay unit consists of a standard 
bellows cup assembly connected by a capil- 
lary tube with another cup which forms an 
air tight chamber. Except for the inside of 
the bellows, the cup assembly (A) is com- 
pletely filled with a liquid selected for the 
application. Cup (B) contains a measured 
amount of the liquid and the space above 
contains a special gas which is insoluble in 
the liquid. The capillary opening is so posi- 
tioned that it terminates under the liquid and 
the gas is permanently trapped in the cup. 
An actuating rod is attached to the bellows 
in cup A. 

Pressure applied to the rod extends the 
bellows, displacing the liquid from cup A, 
through the capillary to cup B. The rise in 


devices 
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level in cup B compresses the gas temporarily 
and when pressure on the actuating rod is 
released, the compressed gas drives the liquid 
out of cup B back through the capillary and 
into cup A, With the return of the liquid, the 
bellows contracts and the resulting thrust of 
the rod can actuate switches or valves. 
Delay interval is determined either by the 
time needed to displace the liquid from cup 
A to cup B or by the time necessary for the 
liquid to flow back into cup A and return the 
bellows to its original position. A filling 
liquid is selected whose viscosity remains 
essentially constant over the ambient 
perature range to which the unit will be 
subjected. The hermetically sealed construc- 
tion of the Clifford unit completely protects 
it from contaminants which tend to affect 
the time constant in units not so protected 
Standard units available. The Clifford 
Manufacturing Company can furnish standard 
units in production quantities having delay 
times of any selected period from one-quarter 
second to two minutes. Correct delay inter- 
val for the application can be obtained by 
selecting a suitable length and bore of 
capillary. 

For appropriate units for your application, 
please send complete details covering: time 
constant required, force, ambient tempera- 
tures encountered and whether delay time is 
to be on forward or reverse stroke. Clifford 
Manufacturing Company, 152 Grove St., 
Waltham 54, Mass. Division of Standard 
Thomson Corporation. 7 


tem- 








4. When pressure is released from actuating 
rod, compressed gas, (D) forces liquid in cup back 
to former level. 


= 


Unit consists of two cup assemblies with appro- 
priate length of capillary. It offers compact, 
rugged, hermetically sealed, low-cost design 
convenient for mounting. Time delay can be ar- 
ranged for any interval from one-quarter second 
to two minutes and delay action can be on either 
the forward or return stroke, 


CLIFFORD 


MANUFACTURING CO 
WALTHAM. MASS 


ON 


metal StL. OWS 
tnCmancees 
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‘feet” at the 


pring 


end ot 
make 
break 


each wiper 
contact at the 
with 


They 
“heel” and a snap action 
I the “toe” 


Bank 


Hism 1S 


mech 
completely enclosed. Plastic 
bank and 
mechanism 
North 


assembly and driving 


window for contact trans 


parent case for permits 


inspection Electric Co., Gal 


ion, Ohio 


For more information— 
C'rcle 59, inside back cover 


Heavy-Duty Limit Switch 


rated 
» continuous capacity up to 


h is conservatively 
550 v, de. It is available 
vith 4 or 7 m. conduit connections. 
Protection against excessive over-travel 

chieved without shearpins. Com- 


plete separation of clectrical and 
mechanical mechanisms is provided, 
long with nylon-to-steel wearing sut 
races ’ 

Continuous 30-deg overtravel can 
be accommodated without increasing 
maintenance problems or shortening 
life. If overtravel exceeding 30 deg 
switch can be re 


hould occur, the 


tored to service with a screwdriver. 

No replacement of shear pins or othe 

parts is necessary. Clark Controller 
Co., Cleveland, Ohio 

For more information— 

Circle 60, inside back cover 


Cold Cathode Tube 
Electronic Timer 

1 built-in 
voltage regulator that overcomes the 


effect of line voltage variations. The 
timed interval is said to less 


Chis electronic timer has 


var\ 


s 


than 2 per cent of full scale for any 


line-voltage change between 95 and 
125 v. On minimum settings there is 


m inherent error of 5 millisec. 


I he 


44 x 342 im. 


timer, including case, is 5 x 
[hese 
ible in full-scale ranges of 0.2, 
1.5, 3, 6, 12, 24 or 60 sec. A variabk 
control with 0-100 graduated dial per 
mits 0.03 


avail- 


0.5, 


timers are 


setting imtervals down to 


sec for each range. ‘The timer operates 

on 115 v (ac only). Farmer Electric 

Products Co., Inc. 21 Mossfield Road, 
Waban, Mass 

For more information— 

Circle 61, inside back cover 


Electric Impulse Counter 


hese counters are available with 
either manual pushbutton reset o1 
They are furnished ei 
a front plate for flush 
mounting or for 


electric reset. 
ther with 
mounting. 
lhe counters are completely housed 
Power requirements are 
0.8 to 3 w and the counters operate at 
up to 12 impulses per sec. ‘The count 
ers may be preset to any number to 


surface 


and sealed. 


99,999 ‘>: depressing the pins near 
the top of the front plate and simul 
taneously turning the wheel at the left 
The pins can then be sealed to pre 
vent tampering. As impulses come 1n, 
the upper 
and the 


(preset) register subtracts 


lowe! adds 


If desired, the counter will automatic 


(counting) one 
ally reset to the original preselected 
figure at the end of each counting cy 
cle. When this new counter’s counting 
built-in 
actuated which, 
can operate a_ batch 
counter. Landis & Cyr, Inc., 45 W. 
5 St., N. Y. 36, N. Y. 


For more information— 
Circle 62, inside back cover 


evcle is completed a secon 


darv contact can b« 


for instance, 


Ruggedized Meter-Relay 


The “trip” or control can be ad 
justed, from the front, to any point 
on the scale of this contact meter 
relay. High limit, low limit or double 
(both high and low) contact arrange 
ments are available. Sensitivity ranges 
are from 0.20 microamp to 0/50 amp, 
or 0/5 millivolt to 0/500 v. Higher 
ranges require external shunts or mul 
Millivoltmetcrs, 


perature dials, have cold junction com 


tipliers. with tem 


contacts can be set 
full 


cent of the 


pensation. The 


for operation from scale down 
to within 1 per 
point. Assembly 
Chesterland, Ohio 
For more information— 

Circle 63, inside back cover 


ZCTO 
Products, Inc.., 


Plastic Front Instruments 


his line of flush rectangular instru 
ments have movements which are said 
to eliminate all inter-effect when 
mounted closely on the same panel, 
and to permit mounting on magnetic 


CONTINUED ON PAGE 242 
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These typical properties show why 
Crucible 430 stainless wos a good 
choice for the Murray worm drive 


clamp 


Tensile Strength — a. Room Temperature 


— 75,000 psi b. At 1700F — 3500 psi 


Yield Strength 40,000 psi 
Elongation 30° 

Hardness 160 BHN 
Endurance Limit — 40,000 psi 


Creep Strength — Stress for 1% elonga 
tion in 10,000 hours at 1300F-1300 psi 
Resistance to Scaling Suitable for 


continuous service to 1600F 


the finest products wear a 


STAINLESS scser.. 


When you label a product stainless steel it 
means lasting dependability . . . good looks . . . 
and resistance to wear or corrosion. 

That’s why the Murray Corporation, Towson, 
Maryland, chose Crucible stainless for the worm 
drive hose clamps shown above. These clamps 
need the high strength, wear and ‘corrosion re- 
sistance that only stainless steel can provide. 

Stainless has other advantages, too. Its high 
creep and fatigue strength . . . heat resistance 


. and excellent workability may be just what 
you’re looking for. 

At Crucible stainless steels are prescription- 
made by steelmen with over a half century of ex- 
perience in special purpose steelmaking. They’|I 
welcome the opportunity to help you make the 
most profitable use of stainless for your products. 
Crucible Steel Company of America, Henry W. 
Oliver Building, Pittsburgh 22, Pa. 





t 2 U C | g LE} first name in special purpose steels 





Crucible Steel 
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CYLINDERS 





HYDRAULIC 
CYLINDER 




















BARCO 
SWIVEL 
JOINTS 





























POWER UNIT 

















Use HE Barco “Self- Aligning” Swivel Joint is one of the 


most useful, most versatile fittings ever developed for 


making flexible piping connections to moving or movable 
parts on injection molding presses, die casting machines, 
and other hydraulically operated equipment. 

ENGINEERED INSTALLATIONS —Easy to position pip- 


ing accurately. Put flexibility where you want it—without 
the nuisance of sagging, flopping, non-rigid lines. No 


SW j V f [ restricted internal diameters. 


BETTER CONTROL— No swelling or expansion in lines 
J 0 : N T S under pressure. Positive control action—no “mushiness.” 
PRESSURE SAFE—Barco Joints will not break or blow 
out suddenly. High temperature and fire resistance. In- 
stallations stay leakproof. No lubrication required. 


EASY TO INSTALL—Barco’s selfaligning feature sim- 
plifies and speeds up installation, saves time in pipe 
fitting, prevents binding, and minimizes wear. 


HELPFUL INFORMATION: 

Bulletin 2658 — “Barco 

Swivel Joints for Piping.” 

Bulletin 269—“High Pres- 

sure Hydraulic Swivel Barco builds a complete line of swivel joints for every pur- 

Joints.” pose. Ratings as high as 600°F., 3,000 psi (hydraulic). Sizes 
¥%_" to 2”; angle or straight. For complete information and 
recommendations, see our nearest representative or write 
BARCO MANUFACTURING CO., 527K Hough St., 
Barrington, Illinois. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING, AND REVOLVING JOINTS 





| 
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or non-magnetic panels without spe- 
cial adjustment. The instruments 
have a one-piece snap-on front with 
zero corrector, and the entire front 
surface, except for the window area, 
can be supplied in any color, includ- 
ing black. Case dimensions are 
3.80 x 3.44 in. Available as d-c and 
rectifier type a-c instruments in popu- 
lar ranges. Weston Electrical Instru- 
ment Corp., 614 Frelinghuysen Ave., 
Newark 5, N. J. 
For more information— 
Circle 64, inside back cover 


Potentiometer for Servo 
Or Bushing Mounting 


As many as 14 sections may be 
ganged on a common shaft during 
manufacture, with as many as 17 taps 
added to any section. Each tap is 
spot-welded to a single turn of re- 
sistance wire. Measuring 1} x 14 in. 
long with a } in. dia shaft, operating 
range is —55 to 80 C. Power rating 
is 3.4 w at 25 C, 2.5 w at 40 C. Heli- 
pot Corp., 916 Meridian Ave., S. Pasa- 
dena, Calif. 


For more information— 
Circle 65, inside back cover 


Nylon Wire Insulators 


These snap-on insulators are avail- 
able in two sizes for use with two 
sizes of splice caps, which splice nor- 


Product Engineering — September, 1955 





PHILLIPS HEAD 


There are many reasons behind 
thedesignoftheLamson Phillips 
head. The “X” slotreally clings 
to the driver bit for faster assem- 
bly. They are self-aligning and 
straight-driving, perfect for 
spiral or power drivers. They 
draw up tighter than a slotted 
head, without head loss or dam- 
age and they offer the best 
appearance on the finished job. These advan- 
tages are yours when you specify Lamson 
Phillips Head tapping screws and machine 
screws. Available in fat, round, oval, fillister, 
pan and truss head shapes. 


SEMS 


These pre-assembled washer 
and screw units can really save 
youtime. No fumbling for wash- 
ers, no doubling of inventory 
and no special assembly tech- 
niques are just a few of the ad- 
vantages. Sems are available 
with two washer types; toothed 
washers and helical spring washers, and a 
broad variety of screws. Head styles include 
flat, oval, truss, pan, round, fillister and hex. 


SPIN LOCK 


Lamson Spin Lock fasteners 
are designed to “bite’’ and 
hold. The ratchet-like struc- 
ture of the teech prevents 
“backing off" when the fas- 
tener is set. This, obviously, 
makes for very high holding 
power. Five head styles: hex, 
pan, truss, flat and large flat. 
For tapping screws and machine screws 
that are vibration proof, easy driving, 
water and oil tight around the head and 
that tighten flush to surface, specify 
Lamson Spin Lock. 


CLUTCH HEAD 


The straight-walled, shallow 
recess design of the clutch head 
offers real advantages in assem- 
bling procedures. The recess 
centers the driver. Because the 
slot is not tapered, any tendency 
for the driver to “climb out” is 
held to a minimum. This means 
greater safety and less driver pressure to draw 
up the fastener. The periphery of the head is 
unbroken, which means that you geta stronger 
screw, size for size, than any other type. In 
an emergency, Clutch heads can be serviced 
in the field with a common screw driver. 


Complete information on these Lamson 
fasteners is yours for the asking 


The LAMSON & SESSIONS Co. 
1971 West 85th St. e Cleveland 2, Ohio 


Plants at Cleveland and Kent. Ohio + Birmingham « Chicago 


“FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 


? PP F 


PIPE PLUGS 


Ideal for blind Forged steel, 
or hard-to-reach heat-treat Cub sania te 
— hardened and 
heat-treated. 


SCREWS 
Clutch and 


Phillips recessed 
head screws. 


LOCK NUTS 


Economical, 


“BENT BOLTS” 


including U 
bolts, eye bolts, 
hook bolts, etc. 


With “Built-in” | 

spring action vibration proof. 

for positive Con be used 
locking. repeotedly. 


Pre-assembied 
lockwashers on 
tapping and 
machine screws. 
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Yor” MICRO-FOG LUBRICATION 


replaces coolant recirculating system 


e Saves $13,000 a year by eliminating a parts 
degreasing operation 


®@ increases tool life 300% 
e substantial saving in lubricant 


@ eliminated coolant recirculating system. 


ANOTHER 
PROFITABLE WAY TO USE 
MICRO-FOG LUBRICATION 


Norgren Micro-Fog Lubrication re- 

placed a flood system on ihis tap- 

ping machine having two simultan- 

eously operated chaser heads which 

are chasing threads on zinc, die-cast 

ignition lock barrels. A mixture of 

cutting oil, oleum spirits and Suntac 

Me. 181 ts new ensiied of rate af 3 mal circuit wiring from two No. 18 

20 drops per minute : wires through three No. 8 or two No 
6. They are UL-approved for building 
wire to 600 v and in fixtures to 1000 
v, in applications up to 105 C. Bu 
chanan Electrical Products Corp., Hill 
side, N. J. 


For more information— 
Circle 66, inside back cover 


Gold-Bonded 


Germanium Diodes 


AUTOMATIC-ORAIN FILTER ~~ %" ©. 0. TUBING ; , 
11,200-2 (25) oe . [he average forward conductance 
MICRO-FOG __ 


—— and inverse resistance of these diodes 
30-41-28 is reported to be materially greater 
MICRO-FOG LUBRICATION SYSTEM DETAILS than that of the conventional point 
contact design. Types such as the 


Filter removes moisture and solids from air line to prevent lubricant contamination, oan 
r9 have a forward current of over 100 


and automatically drains collected moisture. Regulator reduces air line pressure to 


‘ , : . ma a Vv with 5 megohm inverse reé 
desired working pressure of 60 psi. Solenoid valve starts and stops Micro-Fog delivery tly, > 


as maghine is turned on and off. Micro-Fog Lubricator creates air-borne oil fog and sistance at 10 v. Peak operating 

provides for accurate regulation of oil feed rate. re . cr ae ma are —. 

for this diode. Other diodes such as 

OPPORTUNITY FOR DESIGNERS the TS have imverse resistances 

The Complete Line of Micro-Fog Lubricators provides reliable greater than | megohm at 100 v. 

lubrication for cylinders, tools, other air equipment... bearings, Transitron Electronic Corp., Melrose 
gears, chains, other machine components...as well as tool lubrica- 76. Mass. 


tion on light machining operations. ‘ : 
9 ines For more information— 


For complete information, phone the Norgren representative Circle 67, inside back cover 
listed in your telephone directory classified section under Norgren 
Pneumatic Products, or write for Norgren Blueprint MF 17. 





High Resolution 


PIONEER & LEADER IN OIL FOG a 
LUBRICATION FOR 27 YEARS lhe series K-200 potentiometers arc 


designed for low torque, high func 
C.A rae! tion angle applications. These 2 in 
popeens os — lati ’ d, Col ball-bearin tentiometers are com 

AIR FILTERS e VALVES 3428 So. Elati, Englewoo olo g po é 


» MOSE ASSEMBLIES pletely enclosed and can be used as 
single or multiple ganged units. Any 


Ol FOG LUBRICATORS 
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as applied by 
Square D Co. 


fo multiple tapping operation, speeds production 30% 


aud in additiou: 
e eliminates time and labor formerly 
required for draining and wiping 
tapped parts 


e relieves one man for more 
productive work 


e elimination of flood system greatly 
improves working conditions 


e substantial saving in lubricant. 


MACHINE EQUIPPED «sth 12 MIXING VALVES 


Connector Tubing ond Nozzle Auembhes mode up for 
otachment to other Valve: a: Required 





This tapping machine in the Square D Com- 
pany production line handles a wide variety of 
tapping operations requiring as many as 12 taps 
in simultaneous operation. On job shown, tapping 
3 holes in each of 2 switchbox covers, Norgren 


Spray-Lube System increased production 30%... 


eliminated the cleaning process. Even greater in- 


creases were reported on other jobs. 


The unpleasant and hazardous disadvantages 
of the previous flood system, splashing lubricant 
over the operator and the surrounding floor, has 
been eliminated by Spray-Lube. Lubricant saving 
(Stanicut No. 107) has been substantial. Solenoid 
valves permit the Spray-Lube System to be actuated 
only when taps are approaching and contacting 


the work. 


For complete data on this Norgren Spray-Lube appli- 
cation write for Blueprint SL 5 or phone the Norgren 


co. representative listed in your telephone directory 
classified section under Norgren Pneumatic Products. 


3428 So. Elati. Englewood, Colo 
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BRANCHES IN PRINCIPAL CITIES ° 


BUNTING BEARINGS 


Advantages 





Compete 


Employment of an unnecessarily 
expensive bearing for the 
“prestige” it gives your product 
sometimes proves to be more 

of a handicap than an aid to 
sales. It increases cost, price and 
service expense. It often puts 
the sales emphasis on somebody 
else’s ‘prestige’ instead of your 
own. The sturdy, simple, 
inexpensive Cast Bronze 
Bunting Bearing will 

give you maximum 

bearing performance at 
minimum bearing cost 

and permit you to sell your 
product on its own merits at a 
profitable low price. 


Why not re-examine your 
present designs. There 

is a Bunting engineer 
near you who can give 
you helpful technical 
counsel. Or write our 
Product Engineering 
Department at Toledo. 


Bunting, 


BRONZE BEARINGS ¢ BUSHINGS ¢ PRECISION BRONZE BARS 
THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO 
DISTRIBUTORS EVERYWHERE 


| New Parts and Materials 


continued 


practical number of potentiometer 
sections can be ganged on a single 
shaft by 
clamp rings. This arrangement permits 
precise phasing of each unit without 
disassembly and independently of 
other units. DeJUR-Amsco Corp., 
45-01 Northern Blvd., 


City 1, N. Y. 


one-piece stainless _ steel 


Long Island 


For more information— 
Circle 68, inside back cover 


Precision Ganging 
Potentiometers 


Fully enclosed ganging potentiome- 
ters are priced for electronic applica 
tions that do not require the extended 
refinement of more expensive high pre 
cision types. These 3 in. independent 
phasing potentiometers have a power 
rating of 8 w. External phasing, ad- 
justable or fixed taps and linear or 
non-linear resistance elements are pro 
vided. Contacts are made from pre 
cious metals. DeJUR-Amsco Corp., 
45-01 Northern Blvd., Long Island 
City, N. Y. 

For more information— 
Circle 69, inside back cover 


Vitreous-Enameled Resistors 


A line of small, power-type resistors 
with axial leads, are wire-wound units 
with steatite cores and a vitreous 
enamel coating. The resistance wire 
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New Parts and Materials continued 


and terminal lead are both welded to . a as small as 


the end cap. 


The smallest resistor is } x 4% in. the tube 4 ACTUAL SIZE 
long over-all and is rated at 3 w. Two % | 
sizes, rated at 5 and 10 w, are carried | it coo Saez 
in stock in a range of resistance values. z= 
Ohmite Mfg. Co., 3678 Howard St., : 
Skokie, II]. 





For more information— 
Circle 70, inside back cover 





TH eliilinietiuas 


High Current Wire CENTRIFUGAL 
Grid Resistors BLOWER 
A high current electrical resistor, 


with the resistance units formed of 
sturdy, self-supporting wire screen in 


a V shape, is said to permit expan- 


sion and contraction with only minor Here is the most compact centrifugal blower unit 
forces exerted on the insulators. The made... EAD’s high-velocity subminiature centrifugal 
i ) , ntaine blower is only 2%” long, weighs only 6 ounces, yet it can 
asatatoes ate cermic, mainteined move 13 cfm of air at a velocity of 3,000 feet per minute— 
and the volume holds up at high static pressures. It is 
driven by EAD’s new one-inch diameter motor. The metal 
The new resistor is produced in blower housing can be rotated to any position desired 
complete grid bank assemblies, either for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
rent capacities from 32 to 126 amp. areas demand miniaturized blowers with the highest 
Schaefer Bros. Co., 1059 W. 11 St.. possible performance characteristics. EAD'’s subminiature 
Chicago 7. Ill. blower units meet all applicable MIL specification, and 
" . low temperature rise makes them suitable for high altitude 


For more information— i and high ambient temperature operation. 
Circle 71, inside back cover 


under slight compression so they can 
not vibrate. 


open or enclosed, in 31 standard cur 


7 





‘ - os CFM 13 @ oO” SP 7 @ O” SP 
Ceramic Feed-Thru 10 @ 1.0" SP_ | 5 @ 2” SP 


— 


~ : MAX. SP. 2.5 0.6 
Capacitor RPM 20,000 11,000 


A ceramic capacitor is designed with AMPS 0.1 —228_. 
a shoulder in the body for mounting, WATTS 10:9 6.9 nda aeeee or 
instead of an eyelet. By eliminating yoni 0.25/220 0.1/220 pom mae ayy 
the eyelet, it is said to be possible to WEIGHT ye Snaiisenad eeanaet 
mount the units in smaller areas, or (OUNCES) . 8 . PORT PSN ONS 
mount them much closer together on MODEL NO. B2GOU-C B2noy-< 
the chassis. These capacitors will not 
tilt when mounted because they’re 


needs. Write for 
self-centering. The shoulder holds each EASTERN AIR LPIEVICES. INC 


complete information 
unit at the proper distance above 






































SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


round, so that jigging is unnecessary. — > ) Ti — 
The only enenihly epee eded ( ¥{ ee) €/ *- Le ( ( ( ( i?) 
y y operations neede (> J RLS a Ne ALIS 
are dropping the unit into place and INDUCTION MOTORS CENTRIFUGAL BLOWERS TACHOMETER GENERATORS FANS ALTERNATORS GEAR MOTORS 
soldering. These units are supplied in 
capacity ranges from 3 to 275 mmf at 


+10 per cent and +20 per cent toler- 


381 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE 


-_—_ ee — sesconaeccett te sige trate . - 
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New Parts and Materials continued 


from 


WIPERS 


mces. Units are rated at 1000 v, dc 
Mounting hole: 0.192 in. Solar Mfg 
Corp., +6 and Seville, Los Angeles 58, 
California 


For more information— 
Circle 72, inside back cover 


Subminiature 
Ceramic Capacitor 

The Stvle S-4 is readily assembled 
to the chassis with a 4 in. hex socket 


wrench which fits the tin-plated { in 
hex brass base. The hot-tin-dipped 
b y F E RE Ee R Sg terminal contains an elongated hole to 
accommodate more than one wire 
Overall height is approximately & in 


means product with 4-40 x § in. deep female mount 
2 ing hole. A range of values from 3 to 
improvement 


3300 mmf can be obtained, depend 

ing on the type of ceramic material 

FELTERS S.A.E. F-13 and F-15 required for the application. Mucon 

When you want good wear resistance —718,,4¢'for sound deadonin Corp., 9 St. Francis St., Newark 5, 


aoe ed - sound Seocerng 
. . ene chassis strips, spacers, us 
combined with resilience — or a shields and mechenica! pur- N. J. 


poses when abrasion and 


firm material that resists oils and = yea" are_not Important fac: ee 


tors. ~ ad Circle 73, inside back cover 


moisture — find out what : } 


FELT 
Felt by Felters can do for you. Wren = 


Miniature Pressure 
The new 24-page Felters Design Book : Transducers 
describes many grades of felt and their uses. 
For your copy, just drop us a line. A series of miniature pressure trans 
THE FELTERS CO., 228 South St., Boston, Mass. ducers employing unbonded strain 
gages is available for the measurement 


FELTERS FELT =“ of absolute, differential and gage pres 


... by the roll. .. by the yara sures. No epoxy resins are employed 
- ++ Or cut exactly as you want it. as pressure seals, and the surface of 
the sensing diagram is homogenous. 
At 5 v excitation, dc or ac, the full 
scale open circuit output is 20 milli 
volt. The total effect of non-linearity 


plus hysteresis is less than +1 per cent 
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WHAT'S NEW IN MOTOR CONTROL? « » « GET IT FIRST IN CUTLER-HAMMER 


Now...the spectacular new 


Cutler-Hammer * * * Unitrol 


Star studded with features that provide 
fastest installation or rearrangement of 
motor control, maximum space economy, 
unparalleled motor control performance 
and new safety for men and equipment. 


Fifteen years ago Cutler-Hammer Unitrol pioneered 
the idea of flexible control centers ... the modern 
way to organize control equipment for better per- 
formance, greater safety, and quick rearrangement 
to meet industry's constantly changing control re 
quirements. Few engineering advances ever received 
such enthusiastic acclaim or such rapid widespread 
use. Through the years there have been many imi- 
tations, but only one Unitrol. 

Today Cutler-Hammer engineering leadership 
opens another new era in flexible control centers with 
the great new Cutler-Hammer * * * Unitrol. Star 
studded with features that permit new speed in in- 
stallation, new speed in any reorganization of the 
equipment, more control units in less space, new 
safety for men and equipment and new motor con- 
trol performance that simply has no equal. Whether 
you desire truly modern control for just a few ma- 
chines, a full department or an entire factory, be 
sure you have all the facts about the new Cutler- 
Hammer * * * Unitrol before you buy. Write or 
wire today .. . CUTLER-HAMMER, Inc., 332 
St. Paul Avenue, Milwaukee 1, Wisconsin. 


Standardized Modular Construction 
All contrdéi units are 20” wide and in —_—, 


multiples pe bend in “yr This Lenppeee | 

easy interchange of various sizes an 

types of control units without rearrange- C U T & E R-H A M h4 Ee R 
ment of the entire control assembly and » eer Ae 

avoids wasting space with dead panels N 4 -. 9X 

toadapt non-uniform control units. This 
standardized modular construction also 
insures good appearance at all times 
because horizontal lines match. 


TT) 


Unitrol Uni-Plug Saves Time 


Uni-Plug automatigally connects each 
control unit to its power supply when 
the unit slides into operating position. 
It also assures complete disconnect 
whenever the unit is pulled forward for 
inspection or attention. All units can 
be locked in “disconnect” position. 
Unitrol Uni-Plug thus saves wiring and 
rewiring time—and insures safety. 


Self-Aligning Disconnect Operators 


Unitrol control units can be equipped 
with either fused disconnect switches or 
circuit breakers. Both types have self- 
aligning three-position operators which 
are arranged for padlocking with as 
many as three locks in “‘off’’ position. 


The name UNITROL is a 
Cutler-Hammer trade mark. 


New C-H Three-Star Control Units 


New Superlife Vertical Contacts end 
care and costs for all time in normal 
control uses. Adjustable Load Sensing 
Coils with 3% overload accuracy (com- 
pared to usual 12%) permits motors to 
work harder safely. Full 3-Phase Pro- 
tection now costs as little as $6 (list 
price) additional per control unit. Com- 
pare this with the cost of just one motor 
burn-out. 


t 
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SPUR GEARS — Straight, helical, and 
internal. Sizes from 16 pitch, 1%" 
dia., to 12 pitch, 36” dia. 


HERRINGBONE—(Fellows Type). Sizes 
from 14” to 15”. 


SPIRAL BEVEL — Sizes from 16 pitch, 
12" dia., to 1% pitch, 28” dia. 


STRAIGHT BEVEL—Sizes from 16 pitch, 
1" dia., to 1% pitch, 28” dia. 


HYPOID—Sizes from 12” to 28” dia. 





FAIRFIELD 


Agricultural Implements . . 


f 


FRAN ST E LADD 


F you use gears in the product you make, we 

believe it will pay you, as it has others, to 
become acquainted with FAIRFIELD—the place 
where fine gears are produced to meet your 
specifications EFFICIENTLY, ECONOMICALLY! 
Fairfield’s production facilities are unexcelled for 
making all kinds of accurate, automotive type gears 
such as are now finding wide use in all branches of 
industry: for Tractors, Trucks, and Buses . . . for 


. for Machine Tools. 


Ask for latest literature describing Fairfield’s 


facilities. Your inquiry will receive prompt attention. 


Sfine Gears Mlade to Ondex 


ZEROL—Sizes from 16 pitch, 1%” 
dia., to 1% pitch, 21” dia. 

WORMS AND WORM GEARS—Worms 
to 7” dia. Worm gears to 36” dia. 
SPLINED SHAFTS—Lengths to 52”. 
Diameters from 1” to 6”. 
DIFFERENTIALS — 10,000 to 300,000 
inch pounds capacity. 


Note: All of the sizes above 
ore approximate. 


reo 


Ask for interesting, 


illustrated bulletin. 


MANUFACTURING CO. 





New Parts and Materials continued 
of full scale. The sensing diaphragm 
may be exposed directly to the pres- 
sure media where flush mounting is re- 
quired, or interchangeable adapters are 
offered to convert the basic instrument 
into a chamber-type pressure trans- 
ducer. Statham Laboratories, Inc.., 
12401 W. Olympic Blvd., Los Angeles 
65, Calif. 


For more information— 
Circle 74, inside back cover 


Polystyrene Capacitors 


High stability capacitors using poly 
styrene dielectric are now available in 
200, 400 and 600 v units with capaci- 
ties ranging from 0.05 to 25 mfd. 
rhe temperature operating range is 

80 C to 75 C, with no voltage de- 
rating to 75 C. Corson Electric Mfg. 
Corp., 540-39 St., Union City, N. J. 


For more information— 
Circle 75, inside back cover 


Drawn Oval Capacitors 


Available for 236, 330 and 440 v, 
ac, 60 cps, all sizes of these capacitors 
are made in seamless cases. No solder 
is needed or used. Cases are filled 
with chlorinated diphenol resin. This 
impregnant is non-flammable. Three 
terminal types are provided: quick-con- 
nect type, the eyelet and fork types, 
and each available for conventional or 
barrier type terminal mounting. Pot 
ter Co., 1950 Sheridan Road, N. Chi 
cago, Ill. 


For more information— 
Circle 76, inside back cover 


Dipped Mica Capacitor 


A miniature capacitor with parallel 
leads is available in capacities up to 
5100 mmf at 300 v, dc, and up to 
3900 mmf at 500 v, dc, with oper- 
ating temperatures up to 125 C. Per- 
formance characteristics of the DM-20 
in the lowest and highest capacities are 
better than the characteristic C limit 


=06 Get Gonceed Qead ° Lefeyette, tadlunc throughout temperature ranges from 
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The millions of years required by the 
glaciers to scour and alter the earth 
diminish to mere minutes when Allis- 
Chalmers earth moving and grading ma- 
chinery go to work. Many of these mighty 
machines owe much of their ease of op- 
eration and maneuverability to hydraulic 
power—delivered through EASTMAN 


Hydraulic Hose Assemblies. 


Milestones in farm mechanization 
are marked by Allis-Chalmers 
farm machinery. Pioneering in 
many farming innovations resulted 
in ‘such exclusive firsts as the 
ROTO-BALER, ALL-CROP Har- 
vester, Rear-Engine Tractor — 
Power Shift Wheels, SNAP- 
COUPLER and Hydraulic Trac- 
tion Booster. Much of the opera- 
tion and control of this world 
famous line of farm machinery is 
done through hydraulic power— 
also applied through EASTMAN 


Hydraulic Hose Assemblies. 


Hydraulic power on the HYDROCONE 
crusher affords “one man, one minute” 
product size control. It provides a rapid 
and convenient means of raising or low- 
ering the crushing head. It permits com- 


pensation for wear and facilitates empty- 


ing the crushing chamber in case of 
power failure or for the quick release of 
uncrushable materials. Allis-Chaimers 
pioneered in this type of crusher— 
as EASTMAN pioneered in Hydraulic 


Hose Assemblies. 


for your Hydraulic 
Hose Assemblies, too. Whatever your 
requirements, always get your first recom- 
mendation from EASTMAN ... first in the 
field. Exclusive designs, advanced engi- 
neering, unequalled production facilities 
and efficiency— mean unequalled econ- 
omy, performance and constant customer 
satisfaction for you. 





di-acro™ 
BOX FINGER BRAKE 


® Box and Pan Brake 
® Open End Brake 

® Standard Brake 

® Bar Folder 











Form and Duplicate a Wide Variety of Shapes in Metal as heavy as 
16 Gauge— Widths up to 24”— with Versatile DI-ACRO BRAKES 


A number of forming jobs can be done with the Di-Acro Box Finger Brake, by 
simply adjusting or changing the type mounting bar on the contact surface. 
Di-Acro Finger Brake is: 

1.A Box and Pan Brake — when __ 3. A Bar Folder—when an Acute Angle 
equipped with a complete set of Box Bar replaces the Box Finger Bar 
Fingers mounting. 

2. An Open End Brake—when Open 4. A Standard Brake—when a Form- 
End Finger is installed in place of ing Bar is mounted for heavy opera- 
Box Fingers tions. 

Di-Acro Standard and Radius Brakes are also available. Ten models in all. 

*pronounced DIE-ACK-8O 








WANT MORE INFORMATION? Send for New 32-Page CATALOG 


See 2 Di-Acro Exhibits at Chicago Sept. 6-16; Production Eng. 
Show, BOOTH 125-126, Navy Pier. 
Metalworking Show, BOOTH 653, 
Chicago Coliseum 


Creators of 


“DIE-LESS DUPLICATING” j 


acre 


PRECISION 
METALWORKING 
MACHINES 








New Parts and Materials continued 


-55 C to 125 C. Dimensions of this 
phenolic-coated capacitor are } x vs x 
« in. thick. Electro-Motive Mfg. Co., 
Inc., Willimantic, Conn. 


For more information— 
Circle 77, inside back cover 


Capacitors Operate to 150 C 


These capacitors will operate up to 
150 C without derating and to 200 C 
with proper derating and adjustment. 
Available in a_ wide selection of 
hermetically sealed tubular and rec 
tangular cases with  glass-to-metal 
closures for positive environmental 
protection. Astron Corp., 255 Grant 
Ave., E. Newark, N. J. 


For more information— 
Circle 78, inside back cover 


Thermostats Based On 
Building-Block Principle 


For accurate temperature control 
and overheat detection at heavy elec- 
trical loads up to 20 amp, a local-bulb 
snap action thermostat can be fitted to 
the operating conditions and mounting 
requirements of an individual applica 
tion. Various combinations of head 
styles and mounting arrangements for 
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New Parts and Materials continued 


use in gases, liquids or solids in many 
tvpes of equipment are availabk 

lhe user selects from three tempera 
ture ranges 50-300. 0-250 } 50 | 
to 200 F) and six types of snap 
switches. The basic sensing bulb of the 
series is 8 x 34 in. long. Fenwal, In 


Ashland, Mass 


For more information— 
Circle 79, inside back cover 


Power Actuator 


A power actuator with a driving 
force of 55 lb, originally designed as 
in aircraft bomb shackle release, is said 
to be of value as an emergency device. 
It can be actuated by an 80 w impulse, 
the actuator delivering its punch in a 
stroke of 14 in. Possible commercial 
applications include remote closing of 
pipe line valve when a sudden pres 
sure drop indicates a leak, cutting off 
high voltage power systems when 
overloaded 

Weighing slightly less than 2 Ib, the 
ictuator is 34 x 14 in. dia. New Haven 
Clock & Watch Co., 140 Hamilton 
St., New Haven, Conn. 


For more information— 
Circle 80, inside back cover 


Precision Tape 
Feed Assembly 


The capstan and all other precision 
elements in the tape feed path of this 
recording device are mounted on one 
rigid base plate. This plate is in turn 
shockmounted to the top plate of the 
recorder. The recorder unit will store 
up to 28 tracks of information on 14 
in. tape. It has tape capacity for 40 
min of recording at a speed of 10 in. 
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lighter... shorter, 
same capacity, 
a.c. or d.c. 


} 


AXIAL BLOWER 


only 2” long...weighs only 5 ounces! 


Globe . . . pioneer precision motor manufacturers and 
leaders in miniaturization . . . now offers the latest in 
axial blower design! A further miniaturization of exist- 
ing equipment for high air delivery in smaller space! 
Units consist of a Globe sub-miniature a.c. or d.c. motor, 
a dynamically balanced 2-blade aluminum fan, mounted 
in a rigid one-piece aluminum housing. 


A.C. blowers are for 400 and 60 cps operation. Other 
frequencies available. D.C. blowers are available up to 
90 volt operation. Air flow in a.c. up to 50 cfm free 
air. Back pressure up to 0.8” H,O. Both types a.c. or 
d.c. provide air flow in either direction, and meet military 
specifications. Write today for bulletin 520. 


GLOBE INDUSTRIES, inc., dayton 4, ohio 


manufacturers of precision miniature 
motors and motorized devices 
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per sec, when using tape of conven 
tional thickness. Play time can be ex- 
tended by using thinner tapes and re- 
ducing tape speed. 

The recorder detects its own mal 
functioning. A single track data- 
monitor head readily detects such 
mechanical failures as broken tape, 
improper tracking, failure of the pinch 

e | rolls to close, failure of uniform tape 
: ; motion, or end of the tape. Electronic 
failure is also readily detected. In any 


eo. \ Y sro of the above situations, an indicator 
: is Cons STAN L ais | light warns the operator at local and 








remote control stations. Consolidated 
Engineering Corp., 300 N. Sierra 
Madre Villa, Pasadena 15, Calif. 


For more informaticn— 


A 
Re 
<P , Circle 81, inside back cover 
lp | 
Soup 


Woven Heater Elements 
“Se, 
ee Of the various materials used for 
insulating these tailor-made units, neo- 
prene rubber is suggested where 
medium heat (200 F) is involved. Sili 
cone rubber is recommended by the 
maker where higher heat is in de 
mand. For long periods it has ex 
cellent stability and flexibility through 
a temperature range of —80 F to 500 
F without deterioration. Safeway Heat 
Elements, Inc., Middletown, Conn. 


For more information— 
Circle 82, inside back cover 


PRESSED METAL DIVISION 
THE STANLEY WORKS, 689-P Lake St., New Britain, Conn. 


OFFICES: NEW YORK, CHICAGO, SAN FRANCISCO, LOS ANGELES AND SEATTLE 
SPECIAL HINGES, STAMPINGS AND DEEP DRAWINGS 


Oil-Tight Indicator Lights 


The design of these pilot lights pro- 
ae ; ve akie vides for retained oil-resistant gaskets. 
STANLEY TOOLS * STANL WA : 

STANLEY ELECTRIC TOOLS © STANLEY STEEL STRAPPING * STANLEY STEEL Glass lenses in several shapes are avan- 
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able with omnidirectional light spread. 
Discs (with words, letters, or num- 
bers) can be inserted behind flat glass 
lenses to deliver specific messages. A 
range of incandescent lamps, with 
screw Or bayonet base, as well as se\ 
eral neon types are accommodated. 
Mounting is possible in either 1% or 
1 in. clearance holes. Dialight Corp., 
60 Stewart Ave., Brooklyn 37, N. Y 


For more information— 
Circle 83, inside back cover 


Sub-Miniature 
Radio Noise Filter 


This filter, consisting of four 0.5 
mfd capacitors and two 0.5 mh toroids, 
is rated at 2 amp, 200 v, de. It is 
§ x gx ¥ in. and weighs § oz. Dielec 
tric is epoxy resin, which permits 
operation at 300 F. Compression 
glass-to-metal hermetic seals are pro 
vided. Electronic Specialty Co., 5121 
San Fernando Rd., Los Angeles 39, 
Calif. 


For more information— 
Circle 84, inside back cover 


Measures Pulsating 
Fluid Flow 


This flowmeter can be used with all 
types of fluids, including corrosive 
liquids, at line pressures up to 2000 
psi, and is especially suitable for heavy 
duty industrial applications. The unit 
is said to eliminate the dynamic errors 
found in more conventional flow- 
meters and permits the accurate 
measurement of either average or in- 
stantaneous flow at rates up to 8 gpm 
in a | in. dia line. 

The new flowmeter employs an 
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ACME CHAIN 


' 
' 
‘ 
' 
' 
' 
' 
' 
t 


FOR “MAXIMUMS” 
BY ACME ENGINEERS 


ACME CHAINS ARE ENGINEERED to deliver “MAXI- 
MUMS.” Maximum speed, maximum efficiency and maximum 
economy. No roller chain in the world, of the same type, is 
more rugged or precise than Acme Chain. 

Consult ACME’S engineers, at no obligation, for your 
operation or your new equipment. Such assistance is a well- 
known part of ACME service. Write or call Holyoke—]Ef- 
Jerson 2-9458 


RUGGED PRECISION CHAIN for EVERY NEED 


- 
aon 
> 
~ 
S 
- 
a 


Ls 
% 


Write Dept. |Y 
for new illus- 
trated 76 page 
catalog on use HOLYOKE 
and — 


: MASSACHUSETTS 
of roller chains 
and sprockets. 
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HARD 
RUBBER 


orifice plate perforated with sixteen 

4 in. holes and mounted on a hinged 

support inside a section of conduit 

oa I‘luid flow pressure acting upon th« 

PLASTICS = eS Rie smaai . orifice plate is transmitted through a 
Bs special force-transmitting seal to the 

force-sensing, strain-gauge element of 

1 pressure transducer. The perforated 


ee J \. eee design of the orifice plate minimizes 
» RUBBER- / ' ‘ the disturbance of flow in the con 
BE : -_ duit and results in a more accurat« 

BLENDS wii toa Be , force indication to the transduce 


his meter’s sensing element operates 


with a-c or d-c excitation voltages of 
6, 12 or 15 v, with bridge resistances 
of 350, 600 or 800 ohm, and minimum 
full-scale outputs of 20, 40 or 50 milli 
volt, respectively. Dynamic Instru 


MOLDED PARTS ment Co., Inc., 28 Carleton St., 


Cambridge, Mass. 

. Mi For more information— 
ad Circle 85, inside back cover 
+ 
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ace’ is not just one material 


Ace means tailor-made rubber and plastic materials . . . with 
mechanical, electrical and chemical properties carefully 
blended to give you the one best material and most Adjustable Machine 
economical production methods for your designs. Hundreds 
of Ace rubber and plastic compounds to choose from— 
plus many unusual materials like Ace-Tex pyrobitumens This control arm provides a flexi- 
and Ace-Hide rubber-plastic blends. Among world’s ble method of positioning the “run” 
largest molding, extruding, fabricating facilities. and “stop” buttons on presses. It 
> conserves operator time and motion 
80-Page Ace Rubber and f ; and promotes safety by permitting the 
Plastics Handbook Free to =; operator to place the press “run” and 
Design Engineers. Witte today. H “stop” by buttons at the most con- 
, ~ venient and safest operating position. 
/ The control buttons are mounted on 
ACE rubber and plastic products | a bar attached to an adjustable tele- 
} scoping arm. Telescoping shafts per- 
' AMERICAN HARD RUBBER COMPANY mit any desired height adjustment. 
wy 93 WORTH STREET - NEW YORK 13, N. Y. Major movements front to back and 


Control Arm 
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DOW CORNING 
CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 
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Silicone Fluid Used to Obtain 
More Uniform Gage Response 


While the viscosity of most fluids 
changes with temperature, Dow Corn- 
ing 200 Fluids have relatively flat vis- 
cosity-temperature slopes. This charac- 
teristic plus nonvolatility and excellent 
resistance to oxidation and mechanical 
shearing make these silicone fluids ideal 
for use as damping and hydraulic media 
in such devices as the dairy homogen- 
izer pressure gage manufactured by 
Taylor Instrument Company. 


Initially, the hy- 
draulic system used 
to translate volu- 
metric pressures in- 
to the pinion-and- 
sector gear that 
controls the dial 
indicator of the 
gage, contained a 
glycerine and water 
solution. But the 
viscosity of the so- 
lution varied with 
changing tempera- 
tures causing the 
response time of 
the gage to vary 
accordingly. 
After an adjustable orifice installed in the 
hydraulic system failed to solve the dif- 
ficulty, Taylor engineers replaced the 
troublesome water solution with a Dow 


nt'd on pg 2) 


Silicone Grease 


The effectiveness of most organic 
greases is greatly reduced by unusually 
high or low temperatures. That is why 
semi-inorganic Dow Corning 44 Grease 
is the specified lubricant for the pop- 
ular 80 record juke box produced by 
AMI Corporation of Grand Rapids. 
Applied to the exposed moving parts of 
the music machine, this silicone lubricant 
withstands temperatures ranging from 
— 40 to 350 F, assuring proper lubrication 
and trouble-free operation of installations 
in any climate. 


OVEN-HOT AIR USED TO COOL 
SILICONE INSULATED EQUIPMENT 


Cool electrical equipment with air that has a temperature of 250 F? Yes you 


can, providing the equipment is protected with Dow Corning silicone insulation. 


Here’s how Westinghouse engineers put 250 F air to work cooling their new 40 
kva, 400 cycle alternators or generators for jet planes. 


When a jet plane is hurtling through low 
altitude atmosphere at the speed of sound, 


air available for 


from cooling organic electrical insulating 


Used in Juke Box 


Dow Corning 44 
Silicone Grease has 
proved to be such 
an effective lubri- 
cant for this par- 
ticular application 
that it has now 
become a standard 
practice for every 
AMI repairman to 
carry a tube in his 
regular repair kit. 

No. 187 


cooling purposes 
have a temperature as high as 250 F 


_ 


materials, these high ambient 
to burn up in short order 
tudes, air temperature drops 
but the air is so thin, it has 


absorbing power than at low 


That’s why Westinghouse uses silicone 
(Class H) insulation in their jet plane 
alternator Operable at temperatures in 
the range of 480 F and higher, the silicone 
insulation is actually cooled by air hot 
enough to cause rapid failure of ordinary 


insulating materials. 


To provide maximum cooling effect at any 
altitude, the Westinghouse alternator is 
fitted with a cone and hood combination 
that directs air to the critical pole and rear 
bearing areas. Because of its exceptional 
oxidation resistance and thermal stability, 
another silicone product, Dow Corning 
44 Grease, is used to lubricate the bearings 

No. 188 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS | : 
AND TECHNICAL | ®. 
DATA... 


Sylkyd 1090 Wire Varnish, a new and improved 


a, 


Mote — 
Sores 

> 
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modified silicone bonding agent for glass served 
stronger bond to the con- 
flexible; better scrape 
resistance, outstanding oil resistance and greater 


wire, provides a 


ductor; is more has 
heat stability than most modified silicone wire 
No. 192 


varnishes. 


- 


Parting agent in shell process of metal casting, 
Dow Corning F-496 is an easy to use solvent 
high silicone fluid. A 
single application gives easy release of several 
resin-sand shells, and 


solution of viscosity 


carbonac- 


No. 193 


leaves no 


eous build-up. 
* 


“What's a Silicone?” is the title of a 32-page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international repu- 
tation as the most interesting and informative 


No. 194 


description of silicones ever published. 
© 


Silicone Rubber Sealed Low Temperature 
Switches, reprinted from ELECTRICAL MANU- 
FACTURING, 
tions; aids in selecting the type most suitable for 


No. 195 


reviews currently available varia- 


a particular application. 
e 


Recently revised listing of manufacturers of 


silicone (Class H) insulating components is now 
available. and builders of electric 
machines and electronic equipment may want to 


No. 196 


Designers 


refer to these Sources of Supply. 
o 


Silicone products most widely used, are indexed 
by type of application, in the 1955 Reference 
Guide to Dow Corning Silicone Products. A 
brief but 8-page 


given of the properties and applications. 


comprehensive summary is 
With 
increasing effort devoted to product improve- 
ment and cost reduction, such a reference guide 
to this remarkably stable group of engineering 
materials becomes increasingly important to de- 


No. 197 


sign engineers. 





New Silicone Molding Compound 


Dow Corning 301 Molding Compound is 
a new glass-filled silicone compound de- 
veloped for molding plastic parts which 
will withstand continuous exposure to 
450 F and intermittent exposures to 
temperatures of 700 F and higher. 


Typical properties of 301 fabrications after 
molding for 10 minutes at 340 F include: 
tensile strength of 5,000 to 7,000 psi; com- 
pressive strength of 10,000 to 12,000 psi; 
and impact strength of 15 to 22 footpounds 
per inch. Flexural strength ranges from 
12,000 to 14,000 psi at room temperature 
and 5,000 psi at 392 F. 


These properties suggest the use of 301 
Molding Compound for a wide variety 
of high temperature structural or di- 
electric parts for aircraft, electrical and 
electronic equipment. The new compound 
may be molded with conventional equip- 


Offered for High Temp Parts 


ment by either 
techniques. 
out cooling, 


compression transfer 
Parts may be pulled hot with- 
and after-baking is unneces- 
sary except where the parts are to carry a 
load at high temperatures. Mold shrinkage 
ranges from zero to 0.0035 percent. 
Finished parts may be machined with 
high speed tools. No. 189 


or 





Dependable Valve Operation 


Relief valves for hot water must: 
open accurately at set pressure; close, 
drip-tight, at the slightest reduction 
from that pressure; give long reliable 
service. That’s a difficult order but 
with heat-stable Silastic*, McDonnel 
& Miller, Inc. of Chicago have engi- 
neered such maximum dependability 
into their new No. 230 series of pressure 
relief valves. 

Because it has excellent resistance to mois- 
ture and to compression set at high tem- 
peratures, Silastic is ideal for sealing these 


T.M. DOW CORNING CORPORATIiIC 





Assured With Silastic Seals 


devices. In the 
words of McDon- 
nel & Miller, “the 
compressibility of 
Silastic provides 
good closure, 
high temperature 
stability 
against deterior- 
ation, and Silastic 
resists adhesion, 
thus providing 
dependable opera- 
tion.” No. 190 


Its 


guards 


ae 





SILICONE FLUID (Ce 
Corning 200 Fluid. 
change in viscosity 


n't from page 1 

Showing very little 
at operating temper- 
atures ranging from 50 to 100 F, the 
silicone fluid keeps the gages operating 
uniformly in any dairy without further 
readjustment. 


Taylor also uses two silicone compounds 


in the gage to assure accurate, dependable 
service. One of these materials, applied to 
the pinion-and-sector movement, dampens 
vibration and greatly lengthens gear life 
Dow Corning 11 Compound is coated on 
the O-ring sealing the faceplate to pre- 
vent moisture from entering and fogging 


the glass. No. 191 
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New Parts and Materials. ..... continued 


left to right are made by swinging the 
arm to the desired position on its 
universal ball joint connection. Al- 
though the unit is permanently 
mounted on the press, the arm can 
be swung completely clear of the 
working area when changing dies, 
and can be instantly relocated when 
production is resumed. Danly Ma- 
chine Specialties, Inc. 4358 W. 
Roosevelt Road, Chicago 50, II. 


For more information— 
Circle 86, inside back cover 


Microminiature Cable 


Microminiature coaxial cable, said 
to be distinguished by low capacitance, 
has an OD of 0.132 in. max. Char- 
acteristic impedance is 98 ohm. A 
thin wall of nylon under the braid 
permits soldering both center con- 
ductor and braid. ‘Temperature rating 
is —65 F to 120 F. Microdot, 1826 
Fremont Ave., S. Pasadena, Calif. 


For more information— 
Circle 87, inside back cover 


Silicon Voltage 
Reference Diodes 


Four types of silicon diodes with 
reverse breakdown voltage (measured 
at 5 ma), ranging from 3.7 to 8.0 v 
have breakdown voltage temperature 
coefficients from —55 C to 150 C. 
Hermetically sealed in miniature cans, 
total power dissipation for the new 
reference diode types is 150 mw at 
25 C and 40 mw at an ambient tem- 
perature of 150 C. Maximum average 
rectified forward current ranges from 
90 to 125 ma at 25 C. Maximum re- 
verse current is 0.1 microamp at —1 
v at 25 C. Texas Instruments, Inc., 
6000 Lemmon Ave., Dallas, Texas. 


For more information— 
Circle 88, inside back cover 


“Thin-Package” 
Linear Actuators 


Coverage of the 0 to 7,000 lb op- 
erating-load range with a line of “thin- 
package” linear actuators has been an- 
nounced, 

Typical envelope sizes are 1.8 x 
3.7 in. for the 413 series, 2.6 x 4.9 
in. for the 434 series, and 3 x 5 in. 
for the 435 series. Representative 
weights are 1.7, 5, and 9.9 Ib re- 
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Fast 


chan ge-overs 


are €as/y 


on the new 


— 


Power Drive Cylinder 


This cylinder has all the most wanted design features . . . 


provides exceptional adaptability, quick assembly and 


disassembly. You can make many fast change-overs using 


the simplest tools, Cushioning is easily adjusted; packing 


and internal parts can be changed; operation modifications 
can be made quickly on the basic cylinder. 
No other cylinder offers so many vital features: compact, 


streamlined design; lightweight aluminum alloy and steel 


construction with no sacrifice of strength; sealed-in lubrication 


which eliminates need for external line lubricators. Operates with 


air, water or oil without interchanging or adding parts. 


RATINGS: all 200 Pl; water or oil 500 psi; Bore diameters: 


i”. Mountings: foot, flange, pivot, clevis, trunnion 


eATIORAL PNEUMATIC CO., INC. ““’ HOLTZER-CABOT °"'s°"* 





5 Amory St., Boston 19, Mass 
“Sales Service Representatives 


in Principal Cities throughout the World 


INDUSTRIAL ACTUATORS AND CONTROLS DIVISION 
NATIONAL PNEUMATIC CO., IN¢ 


125 Amery Street, Boston 19, Massachusetts 


gn information on er Drive ¢ 
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new precision 
in extended range 
vibration testing: 


CALIDYNE’S 


“WaT 


SHAKER 
SYSTEM 


Precisely controlled 
vibration testing over 

the 5 to 5000 cps frequency range 
at full rated output 


is now a reality 


with Calidyne’s new Series 8000 Shaker System. 
The Shaker itself incorporates an extremely rigid armature 

structure, designed to eliminate all secondary structural resonance in 

the operating frequency range. Actual frequency response values obtained 
by test are +1 db, 7 to 2000 cps; +3% db, 5 to 5000 cps (bare table). 
Full }4” peak-to-peak displacement or 600 pounds force output is 
maintained at all frequencies, without power factor correction or use of 
changeable impedance matching taps. 


A control console incorporates all operating controls, and associated 
monitoring and cycling equipment. Switch selected inputs consist of single 
frequency, sweep cycling or complex waveform signals. Special features 
include a dual beam ’scope for comparing input and Shaker table acceleration 
signals, and five adjustable circuits to compensate for decrease in transfer 
function (g output/volts input) as frequency increases. 


Complete Engineering Data and Specifications on Request 





THE 





CALIDYNE 





COMPANY 





120 CROSS STREET, 


SALES REPRESENTATIVES: 


WALTHAM, MASS. CLEVELAND, OHIO 
Robert A. Waters, Inc. M. P. Odell Co. 
Waltham 5-6900 Prospect 1-6171 

NEW HAVEN, CONN. 

Robert A. Waters, inc. DAYTON, OHIO 
Fulton 7-6760 M, P. Odell Co, 

NEW YORK CITY AREA Oregon 444] 
G.C.& | i 
Rectan 2 OOS DETROIT, MICHIGAN 

RIDGEWOOD, NEW JERSEY ™. P. Odell Co. 

G. C. Engel & Associates Superior 8-5114 
Gilbert 4-0878 

PHILADELPHIA, PA. OE ee & C 
Gc tne F. R. Jodon, Inc. 
Chestnut Hill 8-0892 en Seee 

NORTHERN NEW YORK SOUTHEAST 
Technical instruments, Inc. 
Wolthom, h.oss. 


Alexandrio, Ve. 
Waltham 5-8445 


Overlook 3-6100 


W.A. Brown & Assoc. 


WINCHESTER, 


CHICAGO, ILLINOIS 
Hugh Marsland & Co. 
Ambassador 2-1555 


INDIANAPOLIS, INDIANA 
Hugh Marsland & Co. 
Glendale 3803 


MINNEAPOLIS, MINN. 
Hugh Marsland & Co. 
Colfax 7949 


DALLAS, TEXAS 
John A. Green Co. 
Fleetwood 7-7385 


E 
HOLLYWOOD, CALIFORNIA 


G. B. Miller Co. 
Hollywood 2-1195 


MASSACHUSETTS 


SAN FRANCISCO, CALIF. 
G. B. Miller Co. 
Lytell 3-3438 


ALBUQUERQUE, NEW MEXICO 
G. B. Miller Co. 
Albuquerque 5-8606 


SEATTLE, WASH. 
G. B. Miller Co. 
Lander 3320 


CANADA 
Measurement Engineering Ltd. 
Arnprior, Ont., Phone 400 
Toronto, Ont., Mayfair 8860 
XPORT 
Rocke International Corp. 
13 East 40th St., N. Y. 16,N.Y. 
Murray Hill 9-0200 
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New Parts and Materials continued 


spectively. These specifications vary 
with application requirements 
l'ypical maximum operating loads, 
maximum static loads, and ultimate 
static strength in tension and com- 
pression are, respectively, as follows: 
500, 1300, and 2,000 Ib for the Se- 
ries 413: 2,000, 5,000 and 9,000 Ib 
for the Series 434; and 7,000, 10,000, 
ind 15,00 lb for the Series +35. Volt 


age requirements are standard 26 v, 


de; 115 v, single-phase, 400 cps, ac; 

three phase, 400 cps, ac. 
Grand Rapids, Mich. 

For more information— 

Circle 89, inside back cover 


or 200 vy, 


Lear, Inc., 


Surface Speed 
Indicator 


Chis tachometer rides a roller drum 
or other moving surface to indicate 
continuously and instantaneously the 
rate of speed and changes of speed of 
materials such as_ textiles, 
plastics, paper, metal and fabricated 
products of all kinds. The dial will 
feet or yards per 
minute or feet or yards per hour. 
Instruments can be furnished with 
a built-in counter to simultaneously 
the total number of yards or 
feet produced. 

\ variety of ranges can be supplied, 
covering speeds as slow as 5 fpm and 


moving 


read directly in 


rH 
Prive 


is high as 2400 fpm, and in yards as 
low as 2 vpm and as high as 600 ypm. 
Herman H. Sticht Co., Inc., 27 Park 
Pl., New York 7, N. Y. 


For more information— 
Circle 90, inside back cover 


High Frequency Ignition 
In a recently introduced 
system, the interrupted primary cur- 
rent normally dissipated through the 
condenser in conventional circuits 1s 
converted into high frequency oscilla- 
tions and fed back into the second- 
ary by means of a Tesla coil. The 
result is a simple unit that can be in- 
stalled on any type of internal com 
bustion engine in place of the slightly 
smaller conventional ignition coil. 
Benefits of this high frequency sys- 
tem are said to include better com- 
bustion even with leaner mixtures and 
reduced carbon formations, precondi- 
and activation of mixture, 
higher ozone generation, current 
density “spread” over plug and breaker 


ignition 


tioning 
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Glass containers for 
every purpose are 
designed and manu- 
factured by Owens- 
Illinois Glass Com- 
pany —over 100 
billion units made 
in last 25 years 


More than 3,000 new designs per year 


—without a “bottleneck” in drafting 


In the Design Development Department of the positive Paper and Kodalith Film gives cus- 
Owens-Illinois Glass Company, Toledo, Ohio, tomers fast service .. . saves dollars every day. 
no time is lost in tedious redrafting. A simple Chances are you can adapt this technique to 
short cut involving the use of Kodagraph Auto- your own routines, 


~ Pn 
PE cn = ae 
. N * 
& " 
- 

> “4 
Big head start. Kodalith Film prints of ele- A positive photographic intermediate is New design is added to the Autopositive, 
ments which are repeated from time to time produced directly by exposing-the “paste-up” which has dense photographic black lines on 
are kept on file. When a new design calls for in contact with Kodagraph Autopositive a clean white translucent base. Required num 


any of these elements, the draftsman merely Paper, then processing the print in standard ber of shop prints—each crisp and uniform 


tapes the right films on clear acetate and photographic solutions. No negative step... are produced from this master, which can also 
orders an Autopositive. No redrafting! easy room light operation. be used later on for minor revisions 


Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 


——- MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “New Short Cuts and Savings.” 


Name Position 





Shows all the ways 
you can save with 
Kodagraph Auto- 
positive Paper. City Zone 


Company Street 





State 
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Welded steel points the way 
for the product engineers who 


WANT TO CUT 
PRODUCT COSTS 50% 


Proper Design in Welded Steel is 
Always Lower in Cost 


Material Cost is Less—It’s a fact... 
steel is three times stronger than 
iron, two and a half times as rigid. 
Where strength alone is needed, one- 
third the metal is necessary. When 
rigidity is important, less than half the 
material is required. But steel costs 
only one-third as much per pound. 
Steel is more easily placed where it 
can Carry more load er pound of 
metal. As a result, ultimate savings 
with steel are limited only by the 
resourcefulness of the designer. 

Manufacture is Simpler— Fewer man- 
hours... simpler, less costly produc- 
tion tools are needed to manufacture 
products from steel. By proper de- 
sign, many operations needed for 
machining castings can be eliminated 
entirely. Assembly operations can 
be simplified . . . finishing and clean- 
ing manhours reduced substantially. 


' Products designed in steel have a 
modern appearance to improve sell- 
ing appeal while reducing costs on 
an average of 50% according to field 
reports. 


Welded Design Saves 50% on motor gear 
housing. Original cast construction weighed 
175% more... required 90% more machining. 


Cost Down 57% on machine 
stand by change to welded 
steel. Also eliminates for- 
mer milling and drilling 
on former Castings. 


HOW TO START A COST REDUCTION PROGRAM 


Your Lincoln Representative is a spe- 
cialist in welded design. We will gladly 
assist your engineers in restudying de- 
signs to determine where and how weld- 
ed steel can save an average of 50% in 
the manufacture of your products. Call 
or write. 


Design Bulletins also available to product 
engineers by writing on your letterhead to 


THE LINCOLN ELECTRIC COMPANY 


DEPT. 1306, CLEVELAND 17, OHIO 


New Parts and Materials 


points, radically improved ability to 
fire oil and carbon-fouled plugs. Re- 
sults in increased horsepower, lower 
fuel consumption, smoother idling, 
positive starting under all conditions. 
Holthouse High Frequency Ignition, 
Inc., 1243 W. Belmont Ave., Chicago 
47, Ill. 


For more information— 
Circle 91, inside back cover 


Subminiature 
Centrif ugal Blower 


This unit is 2% in. long and weighs 
less than 6 oz. Designed and tested for 
high altitude and high ambient opera- 
tion, it meets all applicable MIL speci- 
fications. Available in either rotation 
and in single or double-ended models, 
air delivery of the single ended blower 


is 13 cfm at 0 in. static pressure 
(20,000 rpm) and 7 cfm at 0 in. static 
pressure (11,000 rpm). Velocity of 
the 20,000 rpm model is 3,000 fpm. 
A |-in. dia motor is used, available in 
single or three-phase for 400 cps or 
variabie frequency operation. Eastern 
Air Devices, Inc., 381 Central Ave.., 
Dover, N. HH. 


For more information— 
Circle 92, inside back cover 


FLUID POWER AND. CONTROL 


Hydraulic Temperature 
Probe 


Temperatures can be measured with 
this probe anywhere in a hydraulic net- 
work without disturbing the operation 
of the system. You do not have to 
drain the system or break lines or add 
fittings. Place the probe around the 
hydraulic line at any point. 

The split cylinder casting thermally 
isolates that section of the line while 
within the cylinder a spring loaded 
saddle is brought to bear against the 
line wall. This saddle contains the 
temperature-sensitive high resistance 
element. These probes are wound at 
20,000 ohm so that when they are 
used in bridge circuitry, high outputs 
can be obtained even for relatively 
small changes in temperature. 

The Series 8000 probes are made in 


all sizes to fit hydraulic lines of all 
diameters, and they can be used to 
measure temperatures across the range 
of —100 F to 500 F. Armoux Corp., 
Dept. PG-3, Box 34628, Los Angeles, 
Calif. 


For more information— 
Circle 93, inside back cover 





be 


Portable Compressor For 
Pneumatic Equipment 


A self-contained, portable air com 
pressor for powering pneumatic de 
vices where piped compressed air is 
not available plugs in to any 110 or 
220 v, a-c line, delivers up to 100 psi 
pressure and 3.5 cfm free air. No tank 
or safety valve is required. Sealed ball 
bearings are used throughout, with no 
lubrication needed. 

Overall length is 13 in. overal! 
height, 10 in. weight, 40 Ib. Unit is 
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QA swuconCsree, uae TEMPERED STEEL 
ive high SPRING = wbsorbs 
‘ ” am vibration — holds 
assembly firmly. in 
alignment. 


UM COPPER PLUNG- 
ER GUIDE — reduces 
friction and wear. 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 
cushion stroke, as- 
$ure longer service. 


4 


> 
b 
es 
Se 
is 


of dependable 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 
bobbin. 


HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 


INDUSTRIAL SOLENOIDS 


In addition to all the “inside” advantages, 


VERTICAL PUSH-TYPE 
WELDED BASE 
Decco Solenoids are compactly designed and 


FOR COMPLETE 
INFORMATION ON ALL 
DECCO INDUSTRIAL 


SOLENOIDS “a Decco Solenoids are made in all types, sizes 
WRITE; - and shapes. SPECIAL SOLENOIDS ENGINEERED 
TO YOUR PROBLEMS. 


thoroughly impregnated with silicone baking 


varnish for high moisture resistance. 


OMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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the 
rigt rf 
epeed 
for 
every 
need / 


fractional HP Vari-Speed 


MOTODRIVE 


compact, attractive design 


Within streamlined, metallic blue housing is 
REEVES’ “weatherized”’ motor, time-tested 
speed changing mechanism, and heat-treated 
helical gear speed reducer. Maximum space 
for vertical model only 1654” x 214%2"x 114%". 
Other models equally compact. 


simple, accurate operation 


14-turn handwheel on Speedial indicator gives 
you stepless, accurate speeds from 3 to 4660 
rpm’s—within a 2:1 to 10:1 speed range. Elec- 
tric remote or automatic controls also avail- 
able. 


45° + : < “ = Ss Horizontal 
Model | fF 2 } U9 Model 


% » \, ‘ 
=e 


versatile application 


Select your exact needs from 112 assemblies: 
V4, Y2 or % hp. units; horizontal left or right, 
vertical, or 45° left or right models; horizontal 
or vertical down output shaft. 


Write Dept. K19a-M543 for complete bulletin 


REEVES PULLEY COMPANY «+ Columbus, Indiana 
Division of RELIANCE Electricand Engineering Co. 








New Parts and Materials continued 


complete with built-in intake filter; 
has 4 hp motor equipped with capaci- 
tor, overload protector and UL-ap- 
proved cord and plug. Modernair 
Corp., 400 Preda St., San Leandro, 
Calif. 
For more information— 
Circle 94, inside back cover 


Foot-Operated Valve 


A four-way, foot-operated air valve 
's for the shop air range, up to 250 psi. 
Any port may be used as the pressure 
port. For most convenient piping, the 
valve body can be rotated in 90 deg 
increments. A mounting bracket is an 
integral part of the valve. 

The new valves are of brass, the 
rotor of bronze. The shaft and detent 
ball are stainless steel, the valve body 
and housing are aluminum. The valves 
are available in + and 2 in. port sizes. 
Barksdale Valves, 5125 Alcoa Ave., Los 
Angeles 58, Calif. 

For more information— 
Circle 95, inside back cover 


Adjustable Combination 
Bypass and Restrictor 


These flow regulators are designed 
to maintain a constant regulated flow 
when pump output varies or is greater 
than required for part or all of the 
system. In addition to the constant 
adjustable regulated flow, the design 
provides additional flow from the by 
pass port that can be used for oper 
ating other parts of the hydraulic 
system. Also these regulators can be 
connected in series to provide addi- 
tional regulated circuits from one 
pump or power source. 

Over-speeding of the controlled cir- 
cuit when pressure at the bypass port 
is high is prevented by the restrictive 
design feature. Flow can be regulated 
from 4 to 74 gpm and will not vary 
more than +5 per cent as long as 
fluid specifications are not materially 
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ADDED 
DESIGN 


POWER 

with 
MADISON-KIPP 
zinc and aluminum 
die castings 





‘our design problems require your own 
ecial talents. Die casting is a unique art in which 


Madison-Kipp mechanics are seasoned and 


skilled. By combining these talents the resulting 


; } 
design power is raised to a high degree 


° ] 
The difficult die casting with 2 steel inserts here 


illustrated was developed and produced with the 


close cooperation of the user and the die designer 
Relay Frame made by Madison-Kipp 
for Westinghouse Air Brake Compan: Please clip this ad as a reminder to contact 


Union Switch and Signal Division. us when you have die casting requirements 


MADISON-KIPP CORPORATION 


206 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


' 
ens 


"4 
e Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools: 
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Spincraft did it for Gulf Ol... 


Spincraft can do it for you! 


¢ 


13 DIFFERENT OPERATIONS 


The ‘‘Marsh Buggy’’ rolls 
on sturdy, lightweight alu- 
minum wheels — spun and 
fabricated by Spincraft. Even 
if all four balloon tires fail, 
the spun aluminum air-tight 
wheel drums will keep the 
vehicle afloat. Wheel flange 
segments, extensions, .118” 
thick 52SO aluminum stif- 
fener ribs, No. 11 U. S. 
auge (.125” thick) stain- 
ss steel front hub cones 
were machined and assem- 
bled to complete the wheels. 
In addition to spinning, 
Spincraft performed the 
following operations: weld- 
ing, grinding, polishing, 
machining, punching, brak- 
ing, drilling, tapping, saw- 
ing, riveting, assembly and 
testing. 


Write for Spincraft 
data book. If you 
have a specific 
problem, tell us about 
it — no obligation. 


WORKSHOP OF AMERICAN 
INDUSTRY SINCE 1919 
World's largest plant fully equipped 

for all types of metal spinning « 

deep drawing ¢ stamping « fabricating 


4124 WEST STATE 


‘@ 


“Marsh Buggy” travels over 


rugged terrain on spun 
aluminum wheels 


" @nother example of spinning 
and fabrication by Spincraft 


HEN Gulf Research & Development 
Co., a division of Gulf Oil Corp., 
contracted to build their world-famous 
‘Marsh Buggy” for the U. S. Army, 
Gulf called on Spincraft to fabricate 
all four wheel assemblies. 

These huge wheels are designed to 
bear loads of 1,500 to 4,000 Ibs, Com- 
bining strength with lightweight, these 
tough aluminum alloy wheels can take 
grueling cross-country punishment. 
The 10-ft. dia. tires easily negotiate 
swamp, water, sand, deep mire and 
other difficult terrain, at speeds from 
14, to 40 miles per hour. 

This is another example of Spin- 
craft’s versatility and manufacturing 
skill. Complete facilities are available 
for all types of contract manufacture 
— finished parts, assemblies and com- 
plete products. Take advantage of our 
modern tools for spinning and fabricat- 
ing. They can pay off in savings for 


STREET @ MILWAUKEE 8, WISCONSIN 
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changed. Flow is only slightly affected 
by pressure, temperature or viscosity 
Fluid Controls Inc., 1284 N. Center 
St., Mentor, Ohio. 


For more information— 
Circle 96, inside back cover 


a, ed , 


Ecliptic Valve 


A quick-acting valve designed for 
petroleum tank trucks and similar 
equipment is of fabricated steel con- 
struction with stainless steel stem, 
brass disc and trim. The seat is of 
composition material. The new unit 
weighs 74 Ib in the 3 in. size, the 
inside diameter of which is increased 
t in. for better flow. Betts Machine 
Co., Warren, Pa. 


For more information— 
Circle 97, inside back cover 




















Drain or Sampling Valve 


This valve is completely self-drain 
ing, for the valve stem seats on the 
outside of the valve body. It is sug 
gested for installations where it is 
desirable to have the valve seat inside 
the wall of a vessel in order to prevent 
liquid from remaining in the nipple 
and valve. Optional features available 
include construction with an addi 
tional outlet for such uses as a steam 
ing out connection, or with a reamer 
on the end of the stem to break away 
encrusted matter which may have col 
lected on the inside vessel wall. 

Che new valve is recommended fo 








Wagner’ 


«+. the choice of leaders 
in industry New NEMA Frames 


Standard and Explosion-proof 





1 HEAVY-DUTY BALL BEARINGS—Highest quality bear 
ings of more than ample capacity provide long, 
troublefree service. 








Type EP 2 BEARINGS CAN BE RE-LUBRICATED—Wagner motors 
can be re-lubricated when necessary to prolong 


215 Frame bearing life. 
} 


Wagner Totally-Enclosed 
Fan-Cooled Motors 





cut maintenance tine ad Coote 3 BEARINGS STAY CLEAN—Both ends of these moiors 


Check the features of the new Wagner Type EP Totally En- are equipped with running shaft seals, a machined 
closed Motor. They spell the difference between needless cotter mounted on the moter shart, 

expenditures in maintenance time and costs ... and a definite 
savings in motor upkeep and repairs. You'll find that for 
general industrial use where dust, dirt, filings, abrasives, steel 
chips or moisture are present, the Wagner Type EP Motor 
gives steady, troublefree performance and longer service life. 





Wagner Type JP Explosion-Proof Motor...has the same 
quality construction as the Type EP — plus added features 
which make it completely safe to operate where explosive 
dust, gases or vapors are present. 

Both Type EP and JP Wagner motors are available in ratings 4 EASY TO CONNECT—Large diagonolly-split conduit 
up to 250 horsepower. For complete information, just call the box provides ample room for making connections 
nearest of our 32 branch offices, or write for Bulletin MU-203. Leads are permanently identified. 


Wasner Flectric Corporation 5 NO GREASE LOSS—Bearing housings have effective 


seals to prevent escape of grease. 
6406 Plymouth Ave., St. Lovis 14, Mo. 





6 RIBBED FRAME—Ribs on the corrosion-resistant cast 

iron frames add mechanical strength and increase 

the surface area for more efficient cooling. 
ee ee 





BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





M55-18 
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this KEY 
to lower 


assembly costs 


There are new opportunities for cutting assembly costs 
in the “Key Locking” feature of KELox Inserts and 
Studs. You can improve your product and reduce 
assembly costs with KELOx because these fasteners 


1. Provide a positive lock between in - 
sert or stud and parent body. 


2. Provide higher stress allowable per 
space required. 


3. Are simple to install and remove. 
4. Make maximum use of tapped hole. 


5. Afford considerable 
assembly weights. 


reduction in 


6. Save space and improve product 
design. 


7. Can be serviced in field without 


special tools. 


8. Require no special threads. 


Keox Fasteners are part of a family 
of universally used PHiLLIPS 
PRODUCTS that are designed, de- 
veloped and distributed by a world- 
wide organization. 

This highly specialized, technical 
group will be glad to assist you with 
your fastener problems. Use coupon 
below to get more facts on KELOx! 


Fasteners, Inc. 


580 Fifth Avenue 
New York, New York 


SALES REPRESENTATIVES— 


Universal Fasteners Co. 
Centerville Road P. O. Box 449 
Sturgis, Michigan 


D. R. & W. Technical Service Company 


P. O. Box 4 
Hartford, Connecticut 


| Please send me technical data on KELOX Inserts and Studs 


| Name 
Company 
| Address 


| Product being assembled 
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F. D. Barringer Company 
542 Spring Street, N.W. 
Atlanta 3, Georgia 


Monogram Manufacturing Co. 
8557 Higuera Street 
Culver City, California 


Scott Fittings Limited 
339 Bering Ave., P.O. Box 169 
Toronto 18, Canada 3395 


: 


Title 


roduct Engineering 
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pressures up to 4000 Ib at 100 F or 
1000 Ib at 750 F 
in. NPT male tank connection and 
} in. NPT female drain connection. 
Weight is 44 Ib. Standard materials 


ire carbon steel body, stainless steel 


Standard with 3 


tem and Stellite seat. Jerguson Gagc 
w& \ ilve ( 0 . 
+5, Mass 


80 Fellsway, Somerville 


For more information— 
Circle 98, inside back cover 


Check Valve for 3,000 psi 


Check valve has its static o-ring 
body seal located so that it confines 
pressure to the strongest part of the 
body. A cracking pressure of 0.5 to 1.0 
psi combined with low pressure drop 
ind leak reseating make this 
new valve suitable for use in vacuum 


proot 


ind low pressure gas systems, as well 
is high pressure pneumatic or hy 
circuits. Bodies are of brass, 
steel and _ stainless 
from 4 to 2 in. James 


Foothill Blvd., 


draulic 
iluminum, steel, 
ranging in siz 
Pond-Clark, 2181 E. 


idena 8, Calif. 


For more information— 
Circle 99, inside back cover 


Electrically Operated 
Power Cylinder 


l'o convert a small electrical signal 
to a relatively great mechanical force 
these cylinders use a controlled ex- 
plosive force to lift, and momentarily 
hold, various weights through a varied 
range of distances. With lifting times 

isured in microseconds, they are 
daptable to a wide variety of uses, 
uch as remotely controlled safety and 
locking devices, opening or closing 
circuits and ejection of 
aircraft or guided 


electrical 
equipment from 
missiles. 


The power cylinder uses an OM-1B 


September, 1955 
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B® Engineering News from Ppidgipan Thermostat 


700 replacement cartridge to lift and 
momentarily hold a 100-lb weight e 
through a distance of 24 in. in an Z r w)//ii| "y 
elapsed lifting time of 82,000 micro- A WA \\ 
sec. Using an OM-1B-250 cartridge, ‘ ~ \y 
the power cylinder can lift and ’ \ 
momentarily hold a 45 lb weight : Ss 

through a distance of 4 in. in an 

elapsed lifting time of 42,000 micro 

sec. Atlas Powder Co., Wilmington 

99, Del. 


For more intormation— 
Circle 100, inside back cover 


Depth Control Cylinders 


1 n 
The depth control device on this A DIAMET 
cylinder allows positive setting of the 4 


stroke movement of the cvlinder arm, 


permitting easy selection of any 
stroke setting required in operation. 
These cylinders are available from 


stock in a 34 in. bore, 8 in. stroke. 

Recommended working pressure is Bridgeport Thermostat’s broad experience in bellows 

1500 psi. The cylinder has 3 in. ports, engineering now makes available '4” and 5/16” diameter 

and is available with clevis mounting. bellows. Ideally suited to miniaturization, these tiny 

Dukes Co., Inc., 3999 N. 25 Ave., units are produced in a wide range of characteristics and 

Schiller Park. II] metals. Bridgeport specializes in metal bellows and 
complete bellows assemblies of all types and sizes. Send 


For more information— for new bellowsengineering data—use handy coupon below. 


Circle 101, inside back cover 


Rotating Hydraulic Cylinder 


This rotating hydraulic cylinder is 
said to provide greater force in a 
smaller area than is possible with an 
air cylinder. Built in various bore sizes, 
it is rated for use with pressures up to 
750 psi and at speeds up to 3000 rpm. 
The cylinder is alloy iron and is bal- 
anced for high speed use. S-P Mfg. 
Corp., 12415 Euclid Ave., Cleveland 


6. Ohio. _] Full details on new, small-diameter bellows 


Send me the Bridgeport bellows data checked below: Dept. RP-1400 


For more information— (_} Bellows Engineering Bulletin 4125 (28 pages) 
Circle 102, inside back cover 


NAME 





Removes Waste 
From Air Tanks 


This automatic ejector will remove 
water, oil, carbon and sludge from air 
tanks used in factories, repair depots, 


COMPANY 


ADDRESS 
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Here’s help 
for the 
idea man 


Bulletin 310N tells the story of 
the NEG’ATOR® Spring—a device 
which opens the door on bright 
new design possibilities wher- 
ever tension, pressure and motion 
are involved. 

Compiled for you are basic 
facts about the NEG’ATOR Spring 
—the first constant-force spring. 
Sixteen colorful, well illustrated 
pages lead you from basic forms 


through functions, idea stimu- 

















lating applications, design 
guidance. 

There’s even a work-sheet pro- 
vided. You fill it in for us... 
we help you tackle your specific 
design problem. 

May we send you a personal 
copy of this helpful brochure? 
It will give you a new approach 
to many a design job. Just drop 
a line and we’ll send your copy 


by return mail. 





- 


a 


a 





5 Spring 


“ a 


constant force spring 


HUNTER SPRING COMPANY 


Street, Lansdale, Pennsylvania 


(near Philadelphia) 


SPRINGS * STAMPINGS * TEST APPARATUS 
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portable air compressors and diesel 
locomotives. With two moving parts, 
the device needs no supports or ad 
justments and uses no screens, dia 
phragms, washers or gaskets. 

Made of die-cast aluminum with 
molded nylon seats, the ejector weighs 
10 oz and operates on pressure taken 
from the governor or unloaded line. 
Unloader pressure opens the valve and 
reservoir pressure closes the valve. 
George Mfg. Co., 10-16 Harvey St., 
Philadelphia 44, Pa. 


For more information— 
Circle 103, inside back cover 





Pneumatic-Hydraulic Cylin- 
der With Elliptical 
Piston Rod 


A cylinder with a hardened and 
ground elliptical piston rod that as- 
sertedly cannot rotate is said to elimi- 
nate the need for external guide bars 
or ways and reduces fixture set-up 
time. Designed with a spring return, 
this single-action push-type cylinder 
is used for clamping, ejecting, stamp- 
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LARGEST STOCK SELECTION AVAILABLE ANYWHERE! 


Modern, Mechanical, Face-Type Seals — 
Standardized, To Save Time And Money 


YOUR Sealing Problem Is Solved Here! 


STYLE GU —A packaged sealing unit STYLE SGU—A factory-assem- ROTO-FLEX — Rugged flexibility. Only 
containing both rotating and stationary bled unit-type seal for the small 3 parts. Single or double units. Many 
seal faces enclosed in metal housing. budget user. Widely used in applications in pumps and compres- 
Important applications in machine appliance field. Stock sizes sors. Stock sizes for shafts .250 through 
tools and power transmission for shafts .250 through 1.000. 4.000. 
equipment. Stock sizes for shafts STYLE RFO-A specially designed Roto- 
.250 through 4.000. flex seal, for installation outside the 
stuffing box. Stock sizes for shafts .250 
througn 4.000 


STYL€ HH—Absolute minimal space (both radial and 

axial) under extreme conditions of temperature, pres- 
STYLE DPC — A high-speed, carbon-faced seal, for sure and seal face surface speed. Features pressure 
use where lubrication is poor or where shaft RPM and balance when fluid pressure is applied internally or 
resulting friction are high. Ideal in many machine externally. Of particular importance to the aircraft 
tool applications. Stock sizes for shafts .250 through industry. Stock sizes for shafts .250 through 4.000. 
4.000. 





These are only a few of the countless sealing problems now being solved by 


OS 


\) 








HAFT SEALS 


Write for detailed data on any of these 
SS felalelelce|> 4-10 ME i+l4 ME CIIT MB) ilel i Mey tele 





S 

















GITS BROS. MFG. @o. 


1838-B S| KILBOURN AVE CHICAGO 23, ILL 








Se CLAMMLILS 9a Lubrucatiag Devices bad Shake Seats For tlhmost walk ad Ce Hlanry 
/ t A ( 


Overhead Lubricator Design 
Depends on Flexon Bellows 


For 


FLEXON OFFERS 
THE COMPLETE 
BELLOWS SERVICE 


Flexonics Corporation manu- 
factures a complete range 
of bellows and bellows as 
semblies in brass, bronze 
or stainless steel for vacuum 
equipment, thermostatic de 
vices, pressure controls, 
packless valves, pneumatic 
instruments, hydraulic mech- 
anisms, rotating sheft seals 
and many other services. 


“eve non BELLOWS 


: i 
ow 
eo 


qa’ 
“> ane 
4 th Boba 
The Flexon Bellows Design 
Guide gives valuable appli 


cation and design informa- 
tion. Write for your copy 


Fluid Flow Control 





FLOW ADJ. VALVE 


FLEXON 
BELLOWS 


OUTLET 
—— 10 cARs 














@ The Shaler Lubricator, manufactured by 
The Shaler Company, Waupun, Wisconsin is 
a device for feeding lubricant through the in- 
take ports of internal combustion engines. It 
is designed to provide maximum lubrication 
when the engine is under load at low vacuum 

To make the unit sensitive to variations 
in intake manifold pressure, a %” LD. 
Flexon brass bellows assembly is employed 
in the operating mechanism. The bellows is 
subjected to a maximum vacuum of 25” of 
Hg. with a normal operating vacuum of 8” 
to 11”. Vacuum is pulsating with variable 
frequency. It must withstand a temperature 
range from —35° to 200° F. 

The Shaler Company has standardized on 
Flexon Bellows because they provide the de- 
pendable performance that keeps customers 
sold. You can put this kind of dependability 
to work for you if you specify “Flexon 
Bellows.” For specific recommendations, send 
an outline of your requirements. 


New Parts and Materials... .. . continued 
ing, staking, locating and various other 
jobs. It is said to meet any mounting 
requirement and can easily be attached 
or removed. Both heads permit either 
flush or foot mounting to a horizontal 
or vertical plane. 

The new cylinder is cast of Mec 
hanite. Inside walls are bored and 
roller burnished to 6 micro-inch finish. 
\ll wear parts are non-corrosive. Cyl 
inder walls and pistons are hard 
chrome plated, and guide bushings ar 
made of oil-impregnated _porou 
bronze. Available in six different sizes, 
the cylinders range from 5 to § in. 
in length and from 3 to 52 in. in 
width and height. All sizes are also 
available mounted on }, 4 and 3 ton 
arbor press (at 100 |b pressure). 
Alkon Products Corp., 200 Central 
Ave., Hawthorne, N. J. 


For more information— 
Circle 104, inside back cover 


Square-End Air Cylinders 


Ihese air cylinders are available in 
11 bore sizes from 14 through 14 in. 
and with 21 types of mountings. They 
are designed to JIC standards and 
feature brass tubes to eliminate corro 
sion, removable bronze cartridge con 
taining wiper and rod packing, and 
cold rolled steel end plates. The 
chrome-plated rod has four wrench 
flats and is available in optional sizes. 
Pistons and tie rods are secured with 
lock nuts. On cushioned models, 
cushions float on an O-ring for accu- 
rate self-alignment. These cylinders 
can be supplied with either single or 
double rod ends. S-P Mfg. Corp., 
12415 Euclid Ave., Cleveland 6, Ohio. 


For more information— 
Circle 105, inside back cover 


Gas Charging Valve 


This valve is interchangeable with 
any previous AN valve being used to 
charge hydraulic and pneumatic sys 
tem with gas. Designed for a 5000 
psi working pressure and 20,000 psi 
burst pressure, the valves are being 
used in landing gear, accumulators 
and similar applications. 


7) A prime safety factor of the valve 
rs ‘ PUEKON SELLOWS OIVISION | i. the pin built into the locking head 
| which prevents the stem from drop- 

ping into the body of the gas cylinder 
eliminating the resultant equipment 
damage. An adjustable stem that works 


as an ice crusher eliminates ice forma 


Flexonic 


Fiexon identifies 


we 1351 S. THIRD AVENUE @ MAYWOOD, ILLINOIS 
re a ——— FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 
In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


products of Fliexonics 
Corporation that 
have served industry 
for over 53 years 
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CAST-IRON 


SPLIT DOME 
CAST-IRON 
CONDUIT BOX 


oe 


The conduit box is a heavy duty, cast-iron, diag- 
onally split type, neatly contoured and easiest of 
access. It is fitted with a special gasket and is 
anchored to the case with four screws. Leads are 
positioned, lugged and clearly marked. The box 
can be rotated to any of four positions. 








& 
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BeOuy.\ Bf) [ei e}-) 2) 
MOTOR 


NEW NEMA 
RATINGS 


ted by NEMA offere 


mpact power 


safety and better v 


. \ TOTALLY-ENCLOSED 
5 


The frame, end bells, fan guard cover and conduit box of the new 
Type J (Totally-Enclosed) and Type E (Explosion-Proof) U. S. 
motors are all made of cast iron to offer complete protection 
against corrosive conditions and external blows. The shock- 
resistant, cast-iron frame is heavily ribbed for added strength and 
rapid heat dissipation. The iron grille is cast integrally with the fan 
guard. It permits maximum flow of air to the ventilating fan, 
prevents entrance of debris and avoids breakage. These, plus many 
other exclusive U. S. features such as asbestos-protected windings, 
Lubriflush transverse lubrication, and normalized castings, make 
U. S. Totally-Enclosed motors the most advanced concept of 
complete protection for dangerous duties. 


U.S MOTORS 


Mail coupon for comprehensive fully 
illustrated booklet _—s 
masa 

U. S. ELECTRICAL MOTORS INC. 

Box 2058, Los Angeles 54, Calif. or Milford, Conn. 


OTA, 


Please send Bulletin No. 1879 
Name 


Company 
Address 


City 
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tion around the gas inlet ports caused 
by the accelerated and expanding 
charging gas. The stem permits the 
complete and safe charging. Superior 
Hydraulics Div., 15201 St. Clair Ave., 
Cleveland 10, Ohio. 


For more information— 
Circle 106, inside back cover 


Fitting For 
Instrumentation Tubing 


A tube is inserted through this 
fitting’s nut and ferrule until it bot- 
tems on the seat within the fitting 
body, and then the nut is tightened. 
The wedging action of the nut causes 
the ferrule to “bite” into the outer 
surface of the tube wall, turning up 
a “shoulder” of metal to provide a 
leakproof, vibration-proof connection. 

The new fitting is available in all 
commonly used body shapes and for 
tubing of + through 1 in. OD. Parker 
Appliance Co., 17325 Euclid Ave., 
Cleveland 12, Ohio. 


For more information— 
Circle 107, inside back cover 


Hydraulic Tube Fittings 


Using an O-ring and boss combina- 
tion to obtain a leak-proof seal, these 
fittings can be directionalized with 
ease in any material and require ap- 
proximately the same _ installation 
space as previous designs. No special 
tools are required to install the new 
fittings, and defective or worn threads 
have no influence on the efficiency 
of sealing. ‘The fittings incorporate an 


IU | appropriately shaped body in either 
FABRICATORS OF G | straight or angular form, having a 


FLUOROCARBONS & OTHER Plastics | ‘“t’mdard JIC 37 deg flare end for 


; “ae connection to the tubing. Upper and 
Rapreventetives in principe! lower straight threads are located on 
cities throughout the world 5 . 

the end of the fitting opposite the 


upper threads. 


| 
| 
| flair, with a hex nut turning on the 
| Fittings having straight, 45 deg 
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Now you, cay 


SUP “SHUPPING AROUND: 
fou Coutts... 


SAVE TIME AND MONEY 


Take a close look at how you’re specifying and buying the controls that 
you're using for regulating temperature, pressure, vacuum, liquid level 
and humidity in equipment that you manufacture. If you get some here 
... some there . . . you’re not getting the most for your control dollar! 


jk HONEYWELL CONTROLS PURCHASE PLAN 


. is the unique, better way to buy controls. It sets up an integrated 
plan for your control purchases to give you the benefit of most advan- 
tageous prices . . . plus simplified stocking through single source con- 
solidated buying. It gives you the most complete coverage of require- 
ments from Honeywell’s tremendous variety of 7000 different controls, 
which encompass practically any control job you may have. And it 
assures you of important plus values . . . superior quality and the backing 
of a nation-wide service organization . . . that only Honeywell, the world’s 
leading manufacturer of controls can offer. 


Take the first step right now, toward putting your controls purchasing 
on a planned, economical basis. Just fill in the coupon and return it to us. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. Also manufacturers of a complete line of precision measuring, 
recording and controlling instruments. 


Honeywell 


WONETWELL 


Industrial Division 

Minneapolis-Honeywell Regulator Co. 

Wayne and Windrim Aves., Philadelphia 44, Pa. 
send me your catalog on Honeywell Controls 
1 Honeywell sales engineer to discuss how the 


ell Controls Purchase Plan can be applied to 
itro!l purchases 
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the only 
Universal Joint 
with the 


Pee 
Va! 


“Telltale” “ Lock Ring 
(potented) 







Through the years, 
our trade mark has 
become a mark of 
quality that stands 
for the simplicity, 
efficiency and dependability of Curtis 
Universal Joints . . . the Hallmark of 
the industry. 

In a wide range of applications, Curtis 
Joints offer the designer assurance of 
long life and trouble-free performance 
— because they are quality-controlled at 
each step of manufacture. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock 
@ Fewer parts, simpler construction 
@ Complete equipment for government tests 


Our catalog torque and load ritings are sub- 
stantiated by constant tests. You can depend 
on them. 


Not sold through distributors. Write direct 
for free engineering data and price list. 


€ CURTIS 


OF 
UNIVERSAL JOINT CO., INC. 


MARK 
313 BIRNIE AVENUE, SPRINGFIELD, MASS. 
As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 


Sy 
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elbow, 90 deg elbow, male outlet tee 
and male run tee bodies are available 
in sizes to fit 4, #, #, 4, #, 2, and 1 in. 
tubing, as well as plugs and female 
adapters designed to fit the bosses 


continued 


employed with each of these sizes 
of tube fittings. Monarch Machine 
Tool Co., Sidnev, Ohio. 


For more information— 
Circle 108, inside back cover 
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Plastic Extrusions with Embedded Metal Foil 


Chese extrusions are useful as trim 
strips and functional molding for 
cabinets, joining strips, printed decor- 
ative designation strips or wherever 
visual appeal is important. ‘They com- 
bine the brightness and depth of pol- 
ished metal with the practicality of 
plastic extrusions. 

The effect is achieved by 
nently embedding bright metal foil 
extrusions, pro 


perma 


into thermoplastic 
viding a metallic finish protected from 


wear, scratch, rust and corrosion and 
not affected by perspiration or finget 
prints. ‘The manufacturer can extrude 


shapes to manufacturers’ specifications 
mts 2a. ke Eo eT 


sections. ‘They can be 


and other cross- 
bent, drilled 
as printed, silk 
screened, hot stamped or otherwise 
decorated. Anchor Plastics Co., 36-36 
36 St., Long Island City, N. Y. 


For more information— 
Circle 109, inside back cover 


or mitered, as well 





Isothane Foaming System 


This two-component polyurethane 
system is applied by spraying or pour 
ing. It can be used for coating sur- 
faces and filling voids where the use 
of foamed plastics previously was not 
practical. Isocyanate resin can be ex 
panded to variable density of 3 to 
15 Ib per cu ft. It has good adhesion 
to all types of surfaces; its impact 
and vibration resistance is excellent. 
It has excellent dielectric properties, 
chemical resistance, thermal insulation 
and acoustical qualities. It has practi- 
cally no water absorption properties. 

The basic foaming resin and catalyst 
are pre-mixed in proper proportions 
through special metering equipment. 
The mixture leaves the blending noz 
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zle and expands within the area into 
Surface Chemicals, 


McKees 


the foamed resin 
Inc., 110] 
Rocks, Pa. 


Thompson Ave., 


For more information— 
Circle 110, inside back cover 


Large Diameter Fluorothene 
Rod and Tube 


Fluorothene rod from % to 5. in. OD 
and tubing in wall thicknesses from 
é in. is available now in production 
quantities. The rod and tubing is 
x-rayed to cracks, internal 
strains, bubbles or porosity. 

These Kel-F products are suitable 
for severe applications involving cor- 
heat 


detect 


rosive chemicals, solvents and 
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What’s your shape? 


Jel’s EXTRUDED SECTIONS 
Now your complex sections can be custom-made at 


(Hot Extruded and Cold Drawn) J&L’s new Hot Extrusion Plant. On J&L’s new 
equipment, they can be preformed to the pre- 
dominating cross section of the part you wish 


can be custom-made to produce 


The range of sections that can be custom-made 
for you is almost unlimited. Quantities are ex- 


quickly and economically tremely flexible. Production of single extrusions, 


where necessary, can be arranged. 


In addition, J&L’s Extruded Sections possess the 
physical benefits and accurate tolerances derived 


from cold drawing. And, you can obtain them in, 
J & L EXTRUDED R a wide range of analyses. 
Send your inquiry today! 
SECTIONS J 


help speed production oT F ‘ | Sones # laughlin 


a-teltla-) over- all costs STEEL CORPORATION — Pittsburgh 


With J&L’s Extruded Sections USE THIS HANDY COUPON 


you can: 


Jones & Laughlin Stee! Corporation 


a , : —_ , 3 Gateway Center, Dept. 409, Pittsburgh 30, Pa. 
1. Eliminate time and costs in machining operations. 


| am interested in knowing what your Extruded Sections can do for me. 


2. Eliminate time and costs in finishing operations. 


NAME 


3. Reduce scrap losses practically to the zero point. 


4. Eliminate the cost of castings and forgings —_ 


of intricate sections requiring considerable machining. compar 


STREET 





& 
makes Hose 


THATS HOSE! 


because Acme has manufactured hose for over 53 years. 
Our plant is devoted entirely to the manufacture of hose. 


QUALITY CONTROL 
HOSE TECHNICIANS 


Acme has the know-how to produce all types of hose. Let 
us know your requirements. Our desire is to serve you. 


PUT THE JOB 
| 4 eee 


HOSE SPECIALISTS 


ACME RUBBER MANUFACTURING CORP. 


1431 EAST STATE STREET TRENTON, N. J. 
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from — 300 F to 400 F in continuous 
service. Chemically-inert and non 
adhesive, with little friction, the ma 
terial is suitable for applications in 
chemical laboratories and electronics. 
Uses include laboratory wear, insula 
tion, gaskets and handling of corro 
sive fluids. Shamban Engineering Co., 
11617 W. Jefferson Blvd., Culver 
City, Calif. 


For more information— 
Circle 111, inside back cover 


Cross-Linked Vinyl Coatings 


This vinyl coating is specifically for 
mulated for roller coating operations. 
Furnished at 40 to 42 per cent solids 
and a viscosity of 85 to 95 sec (No. 4 
Ford cup), the specified baking cycle 
is from 350 to 400 F. 

Available in colors as well as white, 
this coating is suggested for caps, 
closures, trays, canisters, strip coating 
and other similar applications where 
fabrication and chemical resistance 
are basic requirements. Watson-Stand 
ard Company, 237 Galveston Ave., 
Pittsburgh 12, Pa. 


For more information— 
Circle 112, inside back cover 


Centrifugally Cast 
Nylon Tubes 


Accurately turned and concentric- 
ally bored nylon tubular bars are avail 
able for the fabricating of large dia- 
meter bearings, thrust washers, wheels, 
gears and seals. These bars are said 


| to be the first large diameter, heavy 
| walled nylon tubing available in pre 


cision sizes. Stock costs are less pet 

foot than for solid pieces, and drilling 

operations are eliminated entirely. 
The size range is similar to that 


| generally available in brass and bronze. 
| This permits use of familiar machin 


ing techniques on standard metal 
working equipment. 

After being cast to approximate size, 
the tubular bars are annealed and 
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New Parts and Materials. . .continued LOOK HOW 


() 
tne silicones 


TRADE-MARK 


toughen up electric motors 





Operating conditions in steel 
mills, dye works, chemical 
; plants, refineries, make elec- 
. ° : a ; . — tric motors burn out fast. But 
machined to close dimensional toler- 2 Sten: Amiel eatin San 
ances. Outside diameters range from Silicones are now lasting from 
a : ° ten to 100 times as long. 
2 through 10 in. with wall thicknesses : . . 
of % through 1 in. Standard lengths 
are 8 and 13 in., although as originally 
cast they run 24 and 26 in. long. 
Polymer Corp. of Pennsylvania, Read- 
ing, Pa. 
For more information— 
Circle 113, inside back cover 


Asbestos Sheet Packing 


An asbestos sheet packing has been 
imnounced for use as gasketing in 
industrial plants, mines, railroads, 
ships and institutions. Designated as 
No. 90 sheet packing with a gray- 
black color, it is suitable for handling LOOK AT the reasons why 
steam, hot and cold water, brine, air 
and oil up to 300 psi and 500 F. 
Average tensile strength of cross-lami- 
nated material is 4500 psi and for 
homogenous packing 3000 psi. It ; ; ; CPs. ay ; aie 
analyzes 70 per cent ash with a 2 per material also amare water, ozone, corrosive atmosp eres an 
cent water absorption. many ereng chemicals. , 

This packing is made in three thick Insulated with silicones, your electric motors, transformers, 
nesses, vv, vw and ¢ in. and in three solenoids and other apparatus seldom cause down time. Specify 





Electric motors insulated with LrNpDE Silicones withstand high 
heat caused by overloads, frequent starts, and hot locations- 


prime causes of motor burn-outs. This dependable new insulating 


sheet sizes, 48 x 48 in., 48 x 72 in., this insulation on new equipment. Have your existing equipment 
and 48 x 144 in. The material weighs rewound with Class H insulation based on LINDE Silicones. Watch 
2.6 Ib per sq yd in the % in. thick maintenance costs drop. 


CC 7 > . T's T . “6 . . . 
ness. Thermoid Co., Trenton, N. J. LINDE and other divisions of UNION CARBIDE serve many in- 
For more information— 


dustries. Their combined experience particularly qualifies LINDE 
Circle 114, inside back cover . 


to supply the correct silicone for electrical insulation, water re- 
pellents, protective coatings, release agents, and other uses, Let 
us show how these versatile new chemicals can improve your 


products or processes, increase your profits. Write Dept. P-9. 


(J 
LOOK TO tnade 
for silicones 





A DIVISION OF 


tt other se UNION CARBIDE 
An insulated plastic sandwich con- S 
struction panel is composed of an ; ee AND CARBON CORPORATION 


COMPANY 


Plastic Sandwich Panel 


expanded polystyrene core with a . oc 
P vs 30 East 42nd Street, New York 17, N. Y. 
facing of glass fiber cloth reinforced : ' a ee me ak a 
pa a as In Canada: Linde Air Products Co., Division of Union Carbide Canada Limited 
polyester sheet. The panel is said to 


The term “Linpe” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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PREVESTED! 


to assure 
dependable performance 


AIR-HYDRAULIC 


CYLINDERS 


Complete testing facilities at our modern new 
assembly plant take the guesswork out of 
cylinder performance. Before shipment every 
O-M Air and Hydraulic Cylinder is “power- 
tested” and approved, assuring dependable 
prolonged service under all normal operating 
conditions, 


Standard, semi-standard, “special” air and hy- 
draulic cylinders available in full range of 
sizes (1144" to 8” bores with standard, 2 to 
1 or oversize rods. Completely interchange- 
able parts. Immediate delivery on many sizes. 


Write today for 
FREE CATALOG! 


ORTMAN-MILLER MACHINE CO. 
15 143rd Street, Hammond, ind. 

(] Hove representative call () Send lotest catalog 
C) Send “a-scale templates 
nee 
Compeny.._......_. 
ee 


a iin 
RR cee SN TT 
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New Parts and Materials 


be moisture-proof and corrosion-te- 
sistant. 

The core has a density of 2 Ib 
per cu ft or higher and is covered 
with the reinforced glass fiber cloth 
in 0.018 and 0.032 in. thicknesses. 
The standard sandwiches are 1, 2, 
3, 4 or 6 in. in thickness. Special 
sizes run as high as 18 in. Standard 
width is 48 in., with lengths 96, 120 
or 144 in. Haskelite Mfge. 
Grand Rapids, Mich. 


For more information— 
Circle 115, inside back cover 


Corp., 


continued 


Plastic Foam Materials 


A series of plastic foam materials 
which combine high dielectric con 
stant and low weight have a low dissi 
pation factor 

65 F to 275 F. They are presently 
available as stock, 


readily, or as 


and are useable from 


sheet which can 
be machined custom 
molded shapes of exact dimensio1 
Emerson & Cuming, Inc., 869 Wash 


ington St., Canton, Mass 


For more information— 
Circle 116, inside back cover 
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Slide Rule Spring Computer 


Chis spring computer correlates, in 
one setting, all the variables in spring 
design, outside diameter of spring, 
wire size in diameter and gage number, 
number of active coils, material and 
modulus G, maximum 
sheer stress, load and total deflection. 
All figures are directly read off without 


its torsional 


any intermediate computation, as no 
reference is made to a standard load, 
or a standard G, or a standard number 
of coils. The stress scale includes the 
correction for non-linear distribution 
of torsional stresses in curved wires. 
Che computer is 11 in. long and is 
produced from sheets of tough, non 
warping dimensionally stable plastic. 
All scales appear on one side of the 
computer. American Hydromath 
Corp., 25-20 43 Ave., Long Island 
City 1, N. Y. 
For more information— 
Circle 117, inside back cover 


Transfers Provide Section 
Patterning on Tracings 


A wide variety of patterns useful 
for indicating sections of engineering 
drawings involving specific materials 
or having certain characteristics requir- 
ing visual indication in tracings and 
blueprints are now available in the 
form of transfers. To apply, a part 
of an 8 x 12 in. sheet is stripped of 
its carrier sheet and placed over sec- 
tion requiring pattern. After light 
rubbing, material is trimmed to fit. 
Bone burnisher is used to complete 
adherence, which is said to resist 
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ughest handling and temperature 


normally encountered in blueprinting 
Para-Tone, Inc., 512 W 
Ave., La Grange, II] 

For more information— 
Circle 118, inside back cover 


equipment. 
Burlington 


Pocket Slide Rule 


The scales provided on this 5-in 
rule are K, A, B, Cl, C, D, S, and 1 
Ihe beveled leading edge incorpo 
ates both 
Weight 1s less than 1 oz and thickness 
Alvin & Co., Windsor, Conn. 

For more information— 
Circle 119, inside back cover 


inches and millimeters 


#2 in. 


Transient Force Recorder 


This recorder measures, on 35 mm 
film, the magnitude and duration of 
transient forces. Weighing less than 
10 Ib in a case measuring 4 x 6 in., the 
new recorder is available in ranges of 
4000, 7500 and 15,000 Ibs for record 
ing forces with a natural frequency of 
1000 cps. A flashing neon lamp, con 
trolled by a oscillator, 
exposes time lines on the film at a rate 
Che film length is 18 
in. and film speed can be set at any 


subminiature 
of 25 per sec. 
value from 0.7 to 2 in. per sec. 

The recorder was developed for the 


U. S. Air Force to record the time and 
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New tube cap connector made of KEL-F Plastic 
insures high insulation resistance, and excellent di- 
mensional stability over a wide temperature range 


320° to 390°F 


for critical installations 





KEL-F® PLASTIC IS UNIQUE. A polymer of trifluoro- 
chloroethylene, its molecular construction produces a 
combination of outstanding properties headed by excellent 
electrical characteristics, resistance to chemical attack and 
negligible deformation under load. 

KEL-F Plastic is dense, tough, and readily moldable. It has 
an operational temperature range of approximately 710°F. 
(—320° F. to 390° F.) KEL-F Plastic is non-wettable, and mois- 
ture absorption is zero! In electrical applications it can be 
used structurally as well as dielectrically— particularly in the 
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critical electronic applications encountered in sub-miniatur- 
ization, automation, servo-mechanisms, etc. And, as wire in- 
sulation, KEL-F Plastic offers outstanding abrasion resistance, 
so important in aircraft and other critical installations. 
KEL-F Plastic is available as a molding compound, or in ex- 
truded film, sheeting, rods and tubing from independent fab- 
ricators. KEL-F Dispersions for bake-coating of metallic sur- 
faces are also obtainable. The complete story of KEL-F Plastic 
should be in your “ready” file. Write for special bulletins. 


THE M. W. KELLOGG COMPANY 
Chemical Manufacturing Division, P. O. Box 469, Jersey City, N. J. 
SUBSIDIARY OF PULLMAN INCORPORATED 


® Registered trademark of The M. W. Kellogg Company’s fluorocarbon polymers, 
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New Parts and Materials continued 


LONG LIFE 

because the rolls 

have no localized wear 
points. 


NO JAMMING 


even after long wear. 


ACCURATE 
4 because of individual 


spring pressure on each = ' wih 
roll. on its load during deployment and de 


celeration. Modified for widespread 
industrial use, the new 


transient forces exerted by a parachute 


RENEWABLE CAM 
SURFACES for in- 
creased life without 
machining or new parts. 


recorder is 
powered by four standard “B” and two 
standard “A” batteries. A spring 
powered motor drives the camera at a 
constant speed during the recording 
period. A mechanical governor, not af 
fected by acceleration, controls the 
speed of the motor and permits adjust 
ment of the recording time between 9 
and 25 sec. Exline Engineering Co., 
1636 E. 6 St., Tulsa, Okla. 


For more information— 
Circle 120, inside back cover 


50 YEARS of satisfactory service proves you can depend on 
Hilliard Over-Running Clutches and Couplings for long service 
on— 

@ DUAL DRIVES for pumps, fans, blowers and boiler stokers. (Many 


installations have a record of over 20 years without repair.) 


TWO SPEED DRIVES for dry cleaning machines, laundry equipment, 
conveyors, paper processing machines, slitters, forming rolls and 
automatic machinery. . . 
Whiteprinter Operates 
At Up to 70 fpm 


RATCHET ACTION for printing press ink rolls, coal feeders, press 
feeds, honing machines, bakery equipment and conveyors. 


@ BACK STOP SERVICE on textile machines, speed reducers, elevating 
conveyors and in combination with ratchet feeds. 


This fast printing speed is obtained 
by the use of a new inexpensive 5000 
@ WRITE TODAY FOR BULLETIN 231 WITH COMPLETE INFORMATION. w printing lamp. Development is 
accomplished through the unique de- 
sign of the multiple interlocking roller 


OTHER HILLIARD CLUTCHES: 


SINGLE REVOLUTION 
CLUTCHES for auto- 
matic accurate control 
—electrical or mechani- 
cal—of intermittent 
motion, indexing, cy- 
cling and cut-off. 
Ask for Bulletin 239. 


SLIP CLUTCHES for 
overload protection 
or constant torque and 
to provide constant ten- 
sion and permit speed 
variation on rewind 
stands. 

Ask for Bulletin 300. 


_INVESTIGAT 


HILLIARD TWIFLEX 
CENTRIFUGAL COUP. 
LING for smooth, easy 
starting of any load 
automatically with over- 
load protection and 
ability to accommodate 
shaft misalignment. 


Ask for Bulletin CE-3. 


c THESE PR 
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developer, which permits the use of 
full strength 26 deg aqueous ammonia. 
Manufactured in 42 and 54 in. sizes, 
the unit should be useful in any 
blueprinting or reproduction depart- 
ment. C. F. Pease Co., 3816 N. 
Rockwell Ave., Chicago 18, II. 


For more information— 
Circle 121, inside back cover 


Measurement of High 
Resistance Values 


This ohmmeter posseses a unique 
zero adjustment which compensates 
for varying battery voltages. Once set 
for one scale, the adjustment is accu- 
rate for all scales on the meters, elimi- 
nating the necessity for readjusting to 
zero for each change of scale range. 





Automate for top performance with... 


cD pacemaker. 


CYLINDERS 


i 


f SPACE 


[T-J ] T-3 J] 3) / SAVED 


— ee ee 


PACEMAKER 
equipment without sacrificing strength 





@ The Only Cylinders with all the Extras as Standard 
@ OIL pressure to 750—AIR to 200 P.S.!. 

@ New Compact Design . . . Saves up to 40% Space 

@ Proven Performance . . . with Extra High Safety Factor 


@ Super Cushion Flexible Seals for Air... New Self-Aligning ‘, a 
Master Oil Cushion OrrF SHELF 


@Hard Chrome Plated Bodies and Piston Rods (Standard) , 
@ Only from T-J can you get these new ingenious cushion Bs . : Dee 


designs 4 
More and more of industry’s automation . ~~ 
erate today—solved with T-J Spacemaker ; 


Cylinders! New compact design and many 
more plus features for a new high in efficient ‘ Member of the National 
cylinder performance and dependability. Wide Tener ter Renenenee 
range of styles, capacities .. . to help you save 
labor, reduce costs on all kinds of push-pull-life 
jobs. Send for bulletin SM-155-1 "The Tom- (T-J) TOMKINS-JOHNSON 
kins-Johnson Co. , Jackson, Mich, RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHOR 
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the Nickeloid Way 


The meter can be supplied with mer 
cury cells which retain constant volt 
ige, and under such circumstances the 
zero adjustment usually remains for 
several weeks. Greibach Instruments 


Corp., Metuchen, N. J 


For more information— 
3 rolthe of gy Circle 122, inside back cover 


Printed Circuit Design Kit 





manufacturing ce Ee a 
| AN assortment OF COppcer-clac pie 
steps entirely nolic laminates is provided in this kit, 


including double-surfaced as well as 
~~ - , 
eliminated single-surfaced boards. Tube socket 
of ten different types allow design 
engineers to experiment with numet 
ous variations of model design. For 
applications wher interchangeable cit 
cuitry is important, the special multi 
contact printed circuit connectors 
should be useful. Techniques, Inc., 
135 Belmont St., Englewood, N. J. 


For more information— 
Circle 123, inside back cover 


more than a metal 


it’s a method! 


Even before they arrive at your plant, Nickeloid PRE-Plated Metals are 60% 
through your production process. No cleaning, plating or polishing . . . that’s 
been done for you—expertly, uniformly, accurately, You just fabricate; then 
assemble, By-pass 3 out of 5 basic production steps. Reduce costs up to 20%; 
save time and lower investment in inventory and equipment, 


Specify Nickeloid PRE-Plated Metals, in durable uniform finishes of chrome, 
nickel, copper or brass on base metals of steel, zinc, copper, brass or aluminum. 


SHEETS e COILS e STRIPS 


A wariety of finishes and patterns 


SEND FOR FREE SAMPLER-SELECTOR 

In handy slide-chart form, gives specifica- NICKELOID METALS 
tions, finishes and typical uses of Nickeloid SINCE 1898 

Metals. 8 ° s sles, p a rm 

cane pale Rion Re gery a ] his counter can measure fre 


Portable Electronic Counter 


a ma quency, speed, rpm, random events, 
Sales offices in most principal cities 


weight, temperature, pressure, acceler 
AMERICAN NICKELOID COMPANY 


ation and other phenomena. It weighs 
Peru 4, Illinois Mills: Peru, til. — Wainutport, Pa. 25 Ib and is housed in an aluminum 
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cabinet. The period of count is either 
ro Or | sec, and the count display time 
can be.varied at will. The instrument 
uses conventional power line frequency 
for counting time base; or is available 
with a plug-in crystaltime base for 
measurements of more precise accu- 
racy. 

Model 521A includes three acces- 
sory power supplies of 150 v, de, 
300 v, dc, and a 6.3 v, ac, filament 
supply. Connections are also supplied 
for photocells and an external stand 
ard. Hewlett-Packard Co., 275 Page 


Mill Road. Palo Alto, Calif 


For more information— 
Circle 124, inside back cover 


LX 


THIS SCREW ROLLING ON BALLS 


operates in 
Sound Level Meter high- and low-temperature areas 


The 410-C is used for accurately ; : ; 
re ide temperature range, AEROL Ball-Screws whic 
measuring ‘noise, sound and vibration Over a wide temperature range, AEROL Ball-Screws which 


from equipment such as blowers, ven move entirely on steel balls eliminate the need for lubrication. 
tilating fans, aircraft noise analyses, They operate in high-temperature areas without danger of 
industrial hygiene studies and acousti fire and thinned-out grease and in low-temperature areas 
cal surveys. Portability is made possi without the problems of stiffened grease and sluggish oper- 
ation. They also assure fast, precise, continuous positioning 
down to near-zero tolerance. 


ble by the use of subminiature tubes 
and components, and patented minia 
turization techniques. The meter 
meets all specifications of the ASA for Replace the common high-sliding-friction screw with an 
sound level meters. The sound level AEROL Ball-Screw mechanism, and you can almost double 
drive efficiency, allowing you to save on motor size and 
weight, cost, space and electricity required. 


range is from 34-140 db above the 
standard ASA reference level of 0.0002 
dynes per square centimeter. The me 
ter uses readily obtained hearing-aid These Arrot Ball-Screws are at work now on aircraft, 
batteries with an operating life of 
about 50 hr. Hermon Hosmer Scott, 
Inc., 385 Putnam Ave., Cambridge 39, 


on trucks and cars, on machine tools, on standard and 
special equipment of all kinds. 
Mass. There may well be a money-saving opportunity to put 
For more information— them to work in your business. To get more information, 
Circle 125, inside back cover ‘ . 
write for our free booklet. 


Bridge Amplifier and Meter 
For both static and dynamic work Cleveland Pneumatic 
with SR-4 strain gages and similar Too? Compang, cevians a ome 


types of resistance transducers, this 
unit is self-contained. It reads directly DEPARTMENT E-955 
on its own 4 in. meter A calibration BALL-SCREW MECHANISMS «+ AIR-OIL IMPACT ABSORBERS 


system permits setting the scale UP — WORLD'S LARGEST MANUFACTURER OF AIRCRAFT 
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Our highly skilled staff, and 

test analysis equipment, are the 
source of important developments 
in technical products, industrial 
processes and control systems. 
If your interest lies in the fields of 
Hydraulics, Electronics, or Me- 
chanical Devices, Parameters may 
be the organization best qualified 
to fill a void in your analysis and 
development facilities. 


Proprietary rights protected. 
WRITE OR CALL: 


Staff Engineer 


PARAMETERS, INC. 


195 Herricks Road 


Garden City Park, L. l., New York 


Ploneer 6-0155 




















FEDERAL oie castincco. A, 


e2268N. ELSTON AVE. 


CHICAGO, 14, ILL 


PHONE ARmilage 6-4603 
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directly in terms of units to be meas 
ured-pressure, load, displacement, a 
celeration. 

lor dynamic work a d-c cathode-ray 
oscilloscope is plugged in and a com 
plete d-c signal with flat frequency re 
sponse from de to 20,000 cps is pro 
vided. Ellis Associates, Box 77, Pel 
ham, N. Y 


For more information— 
Circle 126, inside back cover 


— | 3 
2a e 
29. 
Oscilloscope Camera 


This camera is based on an adapta 
tion of the fast-print magazine, pro 
viding a picture in 60 sec. It mounts 
easily on any standard 3 or 5-in. scope. 
Swing-away camera hood and mount 
ing plate are included in a packaged 
accessory group. Three exposures can 
be made on a single 24 x 2% in. black 
field print, through the scope centering 
control adjustment. Aremac Asso 
ciates at 50 S. San Gabriel Blvd., Pasa 
dena, Calif. 


For more information— 
Circle 127, inside back cover 


High Voltage Power Supply 


The stability of this power supply is 
said to be limited only by the voltag« 
reference tubes, which are the new 
85A2 types operated under constant 
current. The voltage variation of thes« 
tubes is less than 10 ppm per hour for 
their first 1000 hr, and less than 2 
ppm thereafter. W hen switched by 
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AN IM PO RTANT | WINSMITH, Inc., 111 Eaton Street 


NEW CATALOG See: Se 
FOR YOUR 
FILES | 


(rentic 


US ON AP EM ree GR . eee 


cs 
coarse control, voltage may be reset to 
better than 10 ppm at any time. 
Che N-401 provides continuously 
variable voltage from 500 to 1800 v 
positive, at load currents up to 5 ma. 
Hamner Electronics Co., Inc., P. O 


Box 531, Princeton, N. J. 


For more information— 


Circle 128, inside back cover 7 FACTS AT 
YOUR 
FINGERTIPS! 


WINSMITH CATALOG 155 
DESCRIBING THE NEW 


“¢’ SERIES 
SPEED REDUCERS 


Between the covers of this new catalog, every 
design engineer and speed reducer user will 
find the answer to how they can select speed 
reducers of more compact dimensions to ac hieve 
required output. 





Three-Phase Power Supply 


With this newly designed ‘‘C”’ Series, Winsmith 


his unit supplies 500 va of 300 to has succeeded in increasing horsepower and Salep ce ren in cur- 
torque output, and increasing the ruggedness of — setiakenebeiined 

the units without increasing overall size. In all, 108 instantly. 

models in single and double reduction are avail 

able within the range of .01 to 34 hp; in a ratio 

better than | percent no-load to full range of 5:1 to 4460:1 and in an output torque 

load. Fifteen decibels of negative feed- range of 142 in. lbs. to 34,767 in. lbs. The com- 

back insures low dynamic output im- plete “C” Series plus a number of other popu 

pedance and keeps the maximum dis- lar models in the Winsmith line are catalogue d 

tortion less than 7 per cent under full for your working convenience 

load conditions. Resdel Engineering 


Corp., 330 S. Fair Oaks Ave., Pasa- FOR YOUR COPY OF 
dena Calif CATALOG 155 FILL IN AND 
=: dir pian MAIL THE COUPON 
For more information— TODAY! 
Circle 129, inside back cover 


500 cps power into a delta-connected 
load. The output voltage is variable 
from 103 to 126 v with regulation of 


Regulated Power Supply 


The Model 702A provides output 
voltages of 0 to 600 v, continuously 
variable, with currents up to 200 ma. 
ulation is maintained at 4 per cen 
Regulation is n aint ed at 3 per cent ey ty Rea 
or better, with ripple less than 10 mv, | Springville, (Erie County), N. Y. 
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Perkins custom-made Gears make any 
device—big or small, simple or complex — 


more efficient, 
more serviceable, 
more saleable... 


because every human and mechanical advantage in Gear 
Making goes into their production—and all under manage- 
ment who have spent their lifetime in the Gear Business. 


You furnish the specifications 


PERKINS MAKES: 
to customers’ specifications, in all mate- 
rials, metallic and non-metallic: bevel 
gears, ratchets, sprockets, ground thread 
worms, spiral gears, helical gears, spur 
gears with shaved or ground teeth. 


NOTE: The PERKINS PRECISION SPRING 
COILER is the latest development in the spring 


4, 


we'll produce the gears! 


iil 


coiler field and eliminates entirely the use of 
arbors and long set-up time. It is a complete 
self-sufficient machine and enables you to 
make the spring you want when you want it 
— in seconds. The coiler produces any type of 
spring, in any diameter and any pitch with 
this range: Wire sizes .005 to .125. Diameter, 
from 3/32” to 12” and larger. Size of the 
compact coiler is only 7 1/2x16”. A POWER 
MODEL is available. Information on request. 


PERKINS MACHINE & GEAR CO. 


105 Circuit Ave., 


286 


WEST SPRINGFIELD, MASSACHUSETTS 








Product Engineering — 


New Parts and Materials continued 





peak to peak. A variable negative out 


put of 0 to 150 v is also provided for 
bias, as well as 6.3 v at 8 amp. Posi 
tive and negative terminals are insu 
lated from the chassis, permitting high 
voltage to be used above or belov 
ground. Beckman Instruments, Inc., 
P. O. Box 296, Station A, Richmond, 
Calif. 


For more information— 
Circle 130, inside back cover 


High Temperature 
Accelerometers 


The Model 2205 provides a dy 


namic acceleration from 0 to 
1000 G, and allows high temperature 


operation up to 2200 I The unit 


range 


weighs 5 oz and is constructed of stain 
E:ndevco Corp., 180 E. Cali 
Pasadena 1, Calif 


For more information— 
Circle 131, inside back cover 


less steel 
fornia St 


Strain Gage Power Supply 


This new power supply unit is us¢ 
ful in most strain gage systems as a 
Drop 


is eliminated, 


direct replacement of a battery 
off of output voltage 
battery 
maintenance. Complete isolation from 


as well as charging and 


the input line results in less than 1 my 


ripple from either output side to 


September, 1955 





The Brown Boggs Foundry & 
Machine Company, Ltd., of 
Hamilton, Canada, who manu- 
factures this 200-ton Press, thor- 
oughly checked all types of v-belt. 
They wanted a v-belt that would 
give efficient, vibrationless, full 
power delivery. They wanted a 
v-belt that could be installed 
quickly and easily. Only Veelos 
met both requirements. And here’s 
what Brown Boggs says about 
their selection of Veelos... 


*““We feel that our own factory as- 


sembly has put this Press in the best 
operating condition. To eliminate the 
necessity for dismantling any part of 
the equipment, and for the user’s con- 
venience in changing belts, we have 
equipped the drive with Veelos 
V- Belting.” 


Brown Boggs selected Veelos even 
though it cost more than ordinary 
v-belt. They know, however, that 
“what's best for their customer, 

is best for their business!’’ It will 

pay you to equip your machines 

with Veelos v-belt. Once you’ve 
RET Ty done that you'll be an enthusi- 
Conode ond foreign countries. | astic Veelos user, too. 


-. 
Get the full story on Veelos... write today for 


your free copy of the VEELOS DATA BOOK. 


MANHEIM MANUFACTURING & BELTING COMPANY 
610 Manbel Street, Manheim, Penna. 
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IMPROVE CONTROL 


OF LIGHT AND COLOR, 


SIMPLIFY DESIGN 


WITH 


* 


c gia Ey 


i 


‘ > & Y be Fy 
sa er: : P . | 
: 7 \ ‘ 1 a ’ a we 


@ SIMPLIFY PRODUCT DESIGN 


With these compact optical elements 
you can provide desired degrees of 
reflectance and/or transmittance—se- 
lectively or non-selectively with re- 
spect to wavelength—and still keep 
design simple and practical. Multi- 
layer coatings, so thin they are meas- 
ured in fractions of a wavelength of 
light, are applied to glass substrates 
to control light and color to exact 
performance needs. 


Sel 





@ REDUCE PRODUCT COST 


Save by low-cost purchase from the 
most complete selection of standard 
designs, readily adaptable to specific 
needs. Production efficiency of Amer- 
ica’s major optical supplier will save 
you money on special orders. 


Here are just a few typical applications 





Full reflectance mirrors ¢ All optical 
systems where losses must be kept to 
a minimum 

Low pass, band pass, and high pass 
filters © Color separation ¢ Additive 
color and subtractive color (Photo- 
graphic) ¢ Television ¢ Printing fil- 
ters © Photographic filters ¢ Projec- 
tion filters ¢ Aerial cameras 


FREE DESIGN HANDBOOK 


For your free copy of Design Handbook 
E-i54, and for complete information, 
write, wire or phone: Bausch & Lomb 
Optical Co., 66845 St. Paul St., Roches- 
ter 2, N. Y. (Phone: LOcustT 3000) 


Heat control filters ¢ Projection sys- 
tems—reduce heat without light loss 
Conversion filters © Photography— 
compensate for emulsion character- 
istics under different light conditions 
Neutral beam splitters © Combining 
or separating images ® Simultaneous 
visual observation and photographic 
exposure @ Interferometry 


BAUSCH 6&6 LOMB 





America’s only complete optical source . . . from glass to finished product 
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ground. Output of the new power 
supply is 5 to 15 v in two ranges at 
0-1 amp, continuously adjustable 
within 0.1 per cent. Ripple is less than 
0.05 per cent. Regulation, +0.1 per 
cent. Input is 105-125 v, 60 cps. 
Eagle Instruments, Inc., 14757 Kes- 
wick St., Van Nuys, Calif. 
For more information— 
Circle 132, inside back cover 


Hardness Tester With 
Push-Button Control 


This device contains weights from 
100 to 150 kg, which are applied in 
the case of hardness tests according 
to Rockwell “B” and “C” seales or 
as well as the Brinell loading stages. 
The apparatus can also be supplied 
with Vickers type testing equipment. 
Karl Frank GMBH, Weinheim-Birke- 
man-17A, Germany. 


For more information— 
Circle 133, inside back cover 


Regulated D-c Power Supply 


Voltage regulation in this power 
supply is made automatic through 
magnetic amplifier control. Static regu- 
lation is + 1 per cent from no-load 
to full load; ripple voltage limitation 
is 1 v, peak to peak. These units are 
available in from 4 to 300 v capaci- 
ties, at all current values from 1 amp. 
Bart-Messing Corp., 229 Main St., 
Belleville, N. J. 

For more information— 
Circle 134, inside back cover 





Measures Accelerations 
From 1/10 to 50 G 


These accelerometers offer a wide 
selection of single and multi-axis de- 
vices that have been fully qualified for 
yaw damping, acceleration limiting, 
turning rate, and similar aircraft appii- 
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ASTERS 


VULCANIZED RETAINERS 














bearing raceway and snugly fits corrugated ring in 
top plate. Keeps lubricant in—keeps dirt and water 
out of swivel bearing. Top surface snaps back to snug 
fit after old grease is flushed out. Functions normally 
with standard grease in temperatures as low as 0°F. 
and as high as 200°F. 
LEAK-PROOF ana 2 | 
NEOPRENE eT / - he we roneay of grease positively reduces friction and 
accelerates swiveling. 
RETAINER MOLDED | i F 
AND VULCANIZED 


4 , . Thrust bearing grease retaining cup pro- 
ON UPPER BEARING . 2 pearing g g cup p 


/ Molded Neoprene grease seal is vuleanized to upper 


vides no-leakage protection and keeps 
SWIVEL RACEWAY. lower ball race free of dirt and moisture. 


PATENT PENDING. ——_ swivel head lubricated indefinitely. 
(not just a metal ring) i. ‘ Easily removed, as required. 


. Wheel bearing Neoprene seal is per- 

, manently attached to washer and 

4 " ; press-fitted into hub. Keeps foreign 

4 matter out of roller bearings and ball 

THRUST BEARING ‘ " ’ bearings in hub. Locks in lubricant 
GREASE RETAINER : and assures free rolling of wheels. 

TIGHTLY FITTED AROUND ' : Double ball bearing construction . . . 

FORMED, HARDENED : é two full rows of hardened, ground, 

: : - and polished large diameter balls 

ee operate in smooth, lubricated race- 

onal oa oe cess On | ways for effortless swiveling. All bear- 

1 INSPECTION. . 


ing surfaces hardened. 


~~ Handy pressure type grease fittings 
’ : . . . same size for both swivel and 
_ ~— wheel bearings. Fitting is perma- 


nently attached for life of caster. Easy 


to reach for fast, efficient mainte- 
NEOPRENE RING 


nance. No disassembly necessary for 


PERMANENTLY ATTACHED lubricating caster. 
TO METAL WASHER AND 6 Heavy gauge corrugated top plate . . . deeply 
PRESS FITTED INTO HUB. ‘ 


embossed for maximum load capacity. Same size 

top plate and mounting hole c-c in all sizes of 

both rigid and swivel casters in this Series. 

Available in 3 different top plate and mounting 

FAULTLESS 900GS SERIES GREASE hole c-c sizes, in 900GS Qeries Swivel Plate 


SEALED CASTERS ARE AVAILABLE Casters | 
WITH HARD OR CUSHION TREAD WH EELS Case hardened raceways . . . all bearing raceways are 


full hardened for years of trouble-free swiveling action. 

IN 5” 6” OR 8” SIZES Top ball race welded to caster horn. Lower ball race 

, accurately machined from solid steel bar stock. Pre- 

cisely formed and fully hardened ball retainer with deep 

skirt fitted around balls in thrust bearing for high 

efficiency and long life. 
Manufactured by ’ . 


Heavy gauge caster horn . . . full drawn steel horn will 


FAU LTLE ss CASTE ie CORPOR ATION not bend under maximum loads. 


. . Large diameter king pin . . . securely holds top plate 
Evansville 7, Indiana and machined lower ball race cone in perfect alignment. 


Offices in Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dallas, 
Detroit, Grand Rapids, High Point, Houston, Indianapolis, Los Angeles, 
New York, Philadelphia, St. Louis. Canada: Stratford, Ont. 


Wide choice of Faultless Wheel diameters and treads 
for load ratings up to 650 pounds per caster. 


# 


SEE HOW THIS GREASE SEAL WITHSTANDS HIGH-PRESSURE TESTS 


= 


\) 


Lad 
— 


Me a 


io 


~ 








GREASE REMAINS 
INTACT AROUND 
BEARINGS “ 


Live Steam 


Astock 918-6GS Caster, 
with lubricated swivel 
ball bearings and wheel 
roller bearings protected 
by Faultless Neoprene 
grease seals is set upright 
in a steel box that is closed 
against air leaks. Live 
steam under pressure is 
piped into the metal box 
for a period of two min- 
utes. 


Faultless Caster swivel 
disassembled after steam 
test. Grease is still intact 
and giving full protection 


NO SAND 


Sand Blast 


The 918-6GS Caster is 
removed from the steam 
chest and set in a dupli- 
cate steel box with a 1," 
thickness of fine white 
sand on the bottom. 
Eighty pounds per square 
inch of pressured air is 
blown into the box, creat- 
ing a swirling turbulance 
sufficient to force sand 
into the bearing areas of 
ordinary casters. 


No particles of sand are 
present in the bearing as- 
semblies. The Faultless 
molded Neoprene grease 
seal circumscribing and 
vulcanized to the upper 


ball raceway, and the 
metal cup covering the 
king pin and sealing the 
lower raceway are 
pletely effective. 


PENETRATED 
GREASE SEAL 


to bearings and raceways. 
The grease has not been 


thinned out by steam. 
com- 


The severe steam and sand tests shown above prove 
the superior sealing qualities of the Faultless Vulcanized 
Neoprene Seal. In ordinary service the swivel and wheel 
seals will retain lubricants indefinitely. The thin film of 
grease always present between the Neoprene rings and 
metal surfaces, positively reduces friction or drag and 
accelerates caster movement. 

Old lubricants can be easily flushed out each time 
caster is relubricated—like changing oi] in an automo- 
bile. Neoprene swivel bearing seal snaps back into snug 
fit after old lubricant is flushed out. Both wheel and 
swivel bearings are lubricated through separate pres- 
sure grease fittings of same type and size. No caster 
disassembly is necessary as on some types of grease 
seal casters. 

Plant floors stay cleaner and safer—no dripping oil. 
Casters stay well lubricated for long periods of time under normal usage with grease 
retaining features of the Faultless Series 900GS Casters. These qualities make the 
Series 900GS an ideal caster for production line trucks, since trucks so equipped 
rarely are pulled out for maintenance. Faultless 900GS is also the best type caster 
where dirt, water, high or low temperatures, or brine conditions exist. 

SERIES 9700GS RIGID PLATE CASTERS are available with mounting hole spacings, top plate sizes, load / 
capacities and overall heights to match companion Series 900GS Swivel Plate Casters listed below. 


NEOPRENE HUB SEAL 

Heavy Neoprene seal is 
formed around metal 
washer to lock grease 
within roller bearing. 
Washers with Neoprene 
are press-fitted into wheel 
hub. The Neoprene cross 
section reveals area pro- 
vided to lock grease 
against leakage and to 
provide free running 
wheel. 
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APPROX. 
WEIGHT 
EACH 

Lbs.) 


Te 


DIAM. 
BOLT 
HOLES 
Inches 


CASTER NO. 
WITH ROLLER 
BEARING 
WHEELS 


906-5GS 
*917-5GS 
918-5GS 
923-5GS 
929-5GS 
931-5GS 


906-6GS 
*917-6GS 
918-6GS 
923-6GS 
923-6B-GS 
929-6GS 
929-6B-GS 
931-6GS 


906-8GS 

*917-8GS 
918-8GS 
923-8GS 
923-8 x 2GS 
929-8GS 


LOAD 
CAP. 

EACH 
Lbs.) 


550 
500 
200 
300 
550 
550 


650 
650 
350 
350 
325 
650 
475 
650 
550 
500 
420 
400 
500 
550 
650 
600 


SIZE OF 
TOP 
PLATE 
Inches) 


5x5” 


MOUNTING 
HOL 


OLE 
SPACINGS 
C-C (Inches 


4% x4 


SWIVEL 
RADIUS 
Inches 


4°\6 


HUB AXLE 
LENGTH| DIAM. 


WHEEL Inches) | (Inches 
a a \ mal! Scene | 


Semi-Steel 156 As 
Rubber-tired| 2 a 
Vulcanized 1'e 
Ruberex . 
Rockite 
Plaskite 


Semi-Steel 
Rubber-tired 
Vulcanized 
Ruberex 
Ruberex 
Rockite 
Rockite 
Plaskite 


Semi-Steel 
Rubber-tired 
Vulcanized 
Ruberex 
Ruberex 
Rockite . As 
929-8 x 2GS Rockite “ % 
931-8GS 1% | Plaskite . % 
*Ball Bearing Wheel. Bolt and Nut Axles. Cadmium Finish. 


t ilable with top plate 5” x 5”, mounting hole spacings 4” x 4”. Add prefix 'A’'., e.g., A917-8GS. 
Aine coniionin with top plate 4” x 7”, mounting hole spacings 3” x 6”. Add prefix 'D’’., e.g., D923-6GS. 


OVERALL 
HEIGHT 
Inches) 


ee 


6% 


WHEEL 
Inches) 


5 


FACE 
Inches 
1% 
1” 


KIND OF 
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New Parts and Materials continued 


cations, as well as industrial automa- 
tion. They said to meet, 
many respects exceed, the require 
ments of Mil-E-5272 and Mil-E-5400 

A non-pendulous, truly linear re 
sponse element eliminates cross talk 
and provides a completely basic linear 
output. The response 
be housed in a 
meet 


are ind in 


elements 
ot 


conditions 


can 
to 


are 


variety frames 
and 
available with potentiometer pickoff, 
Cedar 
36th St., 


mounting 


inductive pickoff, or switches 
Engineering, Inc., 5806 W 
Minneapolis 16, Minn 


For more information— 
Circle 135, inside back cover 





Pictorial View Drawn 
While Drafting 


A drawing instrument is now avail- 
able that produces an isometric, di- 
simul- 
taneously with the drafting of conven- 


metric or trimetric drawing 


tional orthographic views. The instru- 


ment is a mechanical link system em- 


bodying a tracer-follower movement. 

The illustration shows four draw- 
ings being completed, normal ortho- 
graphics on right and a trimetric to 


left. Wilkinson Co., Box 638, Arnold, 
Mad. 


For more information— 
Circle 136, inside back cover 


Mechanical-Electronic 
Construction Kit 


This kit’s reinforced plastic carry- 
ing case with convenient handles can 
be used as a tote box for transporting 
from one laboratory position to an- 
other. When not in use, the preci 
sion parts can be stored in the case. 

Available in three sizes, these kits 
are designed to meet the needs of en- 
gineering, industrial and university 
laboratories. Servomechanisms, Inc., 
625 Main St., Westbury, N. Y. 

For more information— 
Circle 137, inside back cover 


SMALL PARTS can 





a 






HERE ARE ONLY A FEW TYPICAL 


play a BIG PART in... 


Poduction 
lowers 


/ 


Leading manufacturers in the electronics, ma- 
chinery, appliance and toy fields have been 
saving substantially by using precision Multi 
Swage parts instead of 
made by turning, 
stamping or forming. 


previously 
drilling, 


those 


TINY PARTS MADE BY BEAD CHAIN’S 


Economical, Dependable 


MULTI-SWAG 


E METHOD 


LET BEAD CHAIN MAKE YOUR 
Tiny Parts t0 4%" 
Specification” 
at far less costs 


The advanced manufacturing 








method developed and used 
exclusively by Bead Chain 








POSES ee oe ras id PA 








| GET PROOF-POSITIVE 
COST COMPARISONS! 


Send us a blueprint or sample and quantity 


requirements. We will quickly show you the big 


. 


THE BEAD CHAIN MANUFACTURING CO., BRIDGEPORT 5, CONN. 


economies we can deliver. 


BEAD CHAIN 


Original and World's 
Largest Producer of Bead Chain 
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swages practically any type of 
small tubular part from flat 
stock into precision forms with 
positive, tight seams... and 
does it Automatically. If you 
can use high-volume produc- 
tion .. . we can deliver it ata 
much faster rate .. . and at far 
less cost! Scrap is eliminated! 
Deliveries to you are depend- 
ably prompt! 


We can supply you with parts 
that are beaded, grooved, 
shouldered and made with al 
most any metal. Diameters up 
to 1/4”, lengths to 11/2’ 

This cataleg can save _ 

you a lot of production’ -% 
time and money! WS 
Write for it 





THE BEAD CHAIN MFG. CO. 
BRIDGEPORT 5, CONNECTICUT 


Catalog 


of Multi-Swage Parts 


, 

, 

— Please send me your 
, 

4 NAME 

, 

, 


TITLE 








COMPANY 


| 
: 
} 
| 






ADDRESS 
KEY NO 








THi¢ LUBRICANT 
SAVED UC 
9008-16 

IN SEVEN MONTH 


—says THE BROWN COMPANY 
Quality Paper. Mokers of Berlin, N. H. 
es, 











“During a seven-month period 

before using LUBRIPLATE No. 
130-AA in the bearing of our Kraft 
Mill Lime Kiln, we a conventional 
oil at a cost of $2,134.00. In the seven 
months that followed, we used LUBRI- 
PLATE No. 130-AA for initial filling 
and replacement at the cost of $35.84. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE Grease AND 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 




















LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose... 
LUBRIPLATE H.D.S. 
MOTOR OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free “‘LUBRIPLATE DATA BOOK”...a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 





CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corre- 
sponding number on postcard inside back cover. 


Lock Washers—Catalog, 30 pp, de- 
scribes line of fastenings that includes 
external, internal, heavy duty, counter- 
sunk, external-internal, dome, wide 
and narrow rims, twisted tooth de- 
signs. Locking action is described 
and illustrated and special uses of 
each available type of washer de- 
scribed. Sizes and dimension tables 
are provided. Shakeproof Div., Il- 
linois Too] Works, St. Charles Road, 
Elgin, Il. 


Circle 138, inside back cover 


Teflon Products—Bulletin 300, 11 pp, 
includes tables and descriptions of 
chemical, electrical, thermal and me- 
chanical properties of Teflon and 
gives dimensions, weights and toler- 
ances of sheets, tape, molded cylin- 
ders and bars, extruded tubing and 
rods, electrical spaghetti, beading and 
extruded shapes. United States Gas- 
ket Co., Camden 1, N. J. 


Circle 139, inside back cover 


Seamless Stainless Tubing — Bulletin 
TB-355, 6 pp, includes tables of an- 
alyses, mechanical properties, creep 
strength, physical properties, oxidation 
resistance of nine of the most popular 
stainless tubing steels. Babcock & 
Wilcox Co., Beaver Falls, Pa. 

Circle 140, inside back cover 


Wire Cloth—Catalog 55, 15 pp, lists 
various kinds of industrial wire cloth 
in rolls and fabricated parts. Infor- 
mation includes fabrication services, 
types of weaves, metals used, weights, 
market grades, wire gages and tables 
and charts of mesh sizes. Pequot Wire 
Cloth Co., 35 Hoyt St., Norwalk, 
Conn. 

Circle 141, inside back cover 


Industrial Papers—Catalog file of pa- 
pers includes black paper laminated 
to foil, insulating papers, air filter 
paper, electronic board, separating pa- 
pers and weatherproof bristol. Riegel 
Paper Corp., 260 Madison Ave., New 
York 16, N. Y. 

Circle 142, inside back cover 


Universal Joints and Drive Shafts— 
Brochure, 4 pp, discusses advantages 


of line of needle bearing universal 
joints and shows design principles. 
Detroit Bevel Gear Co., 8130 Jos. 
Campau, Detroit 11, Mich. 


Circle 143, inside back cover 


Electrically Operated Valve—Brochure, 
7 pp, has flow charts and description 
of valve for controlling large flow vol- 
ume. Hays Mfg. Co., W. 12 St., Erie, 
Pa. 


Circle 144, inside back cover 


Stainless Steel Weld Deposits—Data 
Card 178, 1 pp, gives the stress rup- 
ture properties of chromium-nickel 
stainless steel weld deposits. Babcock 
& Wilcox, Beaver Falls, Pa. 


Circle 145, inside back cover 


Ruggedized Instruments — Catalog 
A38B, 11 pp, illustrates and describes 
line of ruggedized and sealed panel 
instruments in 14, 24, 34 and 44 in. 
sizes, a-c, d-c, RF and thermo, in 
both commercial and military types. 
Weston Electrical Instrument Corp., 
Newark 5, N. J. 


Circle 146, inside back cover 


Two-Circuit Limit Switch Data 
sheet 104, 2 pp, describes switch used 
as a control for two independent cir- 
cuits. Micro Switch, Freeport, Il. 

Circle 147, inside back cover 


Magnetic Components—Booklet, 16 
pp, describes variety of specialized 
magnetic components produced for 
use in electrical and electronic equip- 
ment. Raytheon Mfg. Co., 100 River 
St., Waltham 54, Mass. 


Circle 148, inside back cover 


Flexible Metal Hose—Bulletin 50-B, 
2 pp, describes twelve types of inter- 
locking flexible metal hoses. Atlantic 
Metal Hose Co., Inc., 308 Dyckman 
St., New York 54, N. Y. 


Circle 149, inside back cover 


Hermetic Seal Connector—Bulletin, 
2 pp, describes connectors that with- 
stand mechanical shock of 100 G, 
thermal shock from —300 F to 500 
F, bonding temperatures as high as 
1000 F, operating pressures up to 
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nsicoil 


GEAR MOTORS a « . a 





YOUR PRACTICAL 
GUIDE TO GEAR-TRAIN 
CONTROL MOTOR 
COMBINATIONS 








Now you can design high-quality, precision servo systems 
with prior knowledge of delivery dates to meet hot pro- 
duction deadlines. Transicoil’s new gear motor bulletin 
gives you, for the first time, complete availability data on 
the units you need to meet tough space and performance 
requirements. 

The complete list of gear ratios available — for sizes 
9, 11, 15, and 18 control motors — is keyed in two ways. 

One covers “immediate” 

gear ratios — available 

within one week of receipt 

of order. The other is made Transicoil Corporation 
up of “quick” gear ratios — WORCESTER, MONTGOMERY COUNTY, PA. 

requiring an additional two 
weeks. 

Also included are a wealth 
of servo control ideas pre- 
sented in numerous case his- 
tories of custom assemblies FIRM 
designed and manufactured 
by Transicoil to solve par- 
ticular problems. Write now 
for your free copy. 


Please send me a free copy of your new gear motor 


bulletin. 


NAME_ 


ADDRESS 





Product Engineering — September, 1955 





There’s a 


cullman chain drive 
for every purpose 


Keep installation and operating costs down with efficient, economical Cullman 
roller chain drives. They deliver more for less . . . save space, increase your equip- 
ment capacity, absorb shock loads. 
For more machinery production and guaranteed, long trouble-free service specify 
Cullman on your next chain drive installation. Why not take advantage of 60 years of 
experience in engineering and producing the right chain drive? 


ullman 


q POWER TRANSMISSION 
33553 ROLLER CHAINS AND SPROCKETS 
REPRESENTATIVES AND DISTRIBUTORS IN ALt PRINCIPAL CITIES 
CULLMAN WHEEL COMPANY, ! '3+ ALTGELD STREET, CHICAGO 14, ILLINOIS 


Write today for 
Catalog 51, or see 
your local Cull- 
man distributor. 


WATLOW’S NEW 


CARTRIDGE 
HEATING 





























WATLOW 
FIREROD 


STANDARD 
CARTRIDGE UNIT 


SAME HEAT in 1/5 the size! 


A NEW HIGH of 375 watts per sq. in. (500°F operating temp 
with .005” fit in hole ) 


L-O-N-G-E-R cartridge life 
LIGHTER WEIGHT and smaller size—for greater flexibility in 


installation and design application 


WRITE for Bulletin 355. 


ELECTRIC MFG. CO. 


1392 Ferguson Avenue, St. Louis, Mo. 


Catalogs and Bulletins continued 


7000 psi and potentials of over 1500 
v. Deutsch Co., 7000 Avalon Blvd., 
Los Angeies, Calif. 


Circle 150, inside back cover 


Vibration Isolation — Bulletin K34A, 
4 pp, explains use of steel springs in 
controlling vibration, and describes a 
series of isolators. Korfund Co., Inc., 
48-19C 32 Pl., Long Island City 1, 
N. 4. 


Circle 151, inside back cover 


Polyethylene Sheeting—Bulletin, 5 pp, 
includes information on current and 
suggested uses of heavy gauge poly 
ethylene, its properties and chemical 
resistance. Celanese Corp. of Amer 
ica, 290 Ferry St., Newark 5, N. J. 

Circle 152, inside back cover 


Photocopy Paper—lolder, 6 pp, con 
tains samples of a line of photocopy 
papers. American Photocopy Equip 
ment Co., 1920 W 
Chicago 26, Il. 
Circle 153, inside back cover 


Peterson Ave., 


Casters and Wheels—Catalog, 28 pp, 
shows line of casters and wheels for 
light through heavy-duty use on all 
types of portable equipment. Rapids 
Standard Co., Inc., Grand Rapids, 
Mich. 


Circle 154, inside back cover 


Stainless Steel—Data book, 16 pp, in 
cludes design and dimensional infor 
mation on flange drilling templates, 
flange and ring-joint facings, stainless 
steel pipe, pipe threads, thread en 
gagement; pressure-temperature rat 
ings and conversion factors, resistance 
of fluid flow; hardness conversion 
tables, metal casting factors, physical 
and mechanical properties of stainless 
steel; a detailed materials selection 
chart covering more than 300 corro 
sive solutions. Cooper Alloy Corp., 
Hillside 5, N. Y 


Circle 155, inside back cover 


Electrical Quick-Disconnect—Bulletin, 
2 pp, contains information on how 
quick-disconnect works, and a descrip 
tion of the insulation material, pin and 
socket contacts. Deutsch Co., 7000 
Avalon Blvd., Los Angeles, Calif. 
Circle 156, inside back cover 


Hydraulic Quality Steel Tubing—Bul 
letin 39, 6 pp, gives comparison of 
four specifications which have been 
used for pressure applications: SAF, 
JIC, AMS 5050 E, and ASTM-A-179 


Product Engineering — September, 1955 





Catalogs and Bulletins continued 


Specifications for this company’s SAE 
hydraulic tubing are also given in the 
table. Superior Tube Co., 1556 Ger- 
mantown Ave., Norristown, Pa. 
Circle 157, inside back cover 


Solenoid Valves—Catalog, 20 pp, de- 
scribes line of electrically controlled 
magnetic valves. Magnatrol Valve 
Corp., Hawthorne, N. J. 

Circle 158, inside back cover 


Photographic Film—Booklet, 6 pp, ex- 
plains why photographic films change 
size and provides some dimensional 
stability data for both cellulose ester 
ind polystyrene base film sheets. East 
ran Kodak Co., Rochester 4, N. Y. 

Circle 159, inside beck cover 





Gears—Brochure, 44 pp, illustrates the 

principal types ef gears and miscel 

laneous combinations. Subjects cov 

ered include: cause of early tooth fail 

ure; simple physics of gear movement; 

shock loads, use of smaller gears for 

given loads; comparative action of 

gears having same pitch diameter; load 

errors costly to gear life; how incorrect 

teeth multiply gear loads; remedy for 

gear errors; methods of recording and 

charting gear accuracies; hobbing; gear 

shaving; microscopic observation of 

case depth; hardness testing; magnetic 

detection of gear defects; copper plat 

ing of gears to prevent carburizing 

leaks; broaching; heat treating tech 

niques for high and low carbon steels; 

certification of gear accuracies. Sier- 

Bath Gear & Pump Co., Inc., 9252 

Hudson Blvd., N. Bergen, N. J Designing a new part or product? Checking parts 
Circle 160, inside back cover in present assemblies in an effort to improve product 

performance . . . extend service life. . . reduce assem- 


Electrical Controls—Booklet, 42 pp, “ 
ie bly operations . . . lower costs? 


was designed as a help in selecting 


» scaregl as Reagent Macias Call on Acushnet. We've provided the solution to 


and compressor equipment. Cutler- troublesome production, performance and cost problems 
Hammer. Inc.. 296 N. 12 St.. Mil- in the products of innumerable manufacturers, large and 
waukee, Wis. small. 

Circle 161, inside back cover 


tioning, heating, ventilating, pump 


Custom engineered to meet the special requirements 
of your particular application, an Acushnet precision- 
molded rubber part could be the answer you've been 
looking for. 


'hermostat Bimetal—Technical data 
sheet, 5 pp, supplies complete engi- 
neering data on ASC-3. It includes 
deflection curves. American Silver 
Co., 36-07 Prince St., Flushing 54, 
N. Y. Acushnet Rubber Data Handbook sent when request- 


Circle 162, inside back cover A. if t ed on your company letterhead. Also available; brochures 
mse 


on ‘ on Rubber-To-Metal Bonding, and Silicone Rubber Parts. 
Zinc Coatings and Anodes—Booklet, | 


32 pp, contains drawings, charts and 

photographs together with brief com- ACUSHNET PROCESS COMPANY 
ments on corrosion control character- 

istics of zinc coatings, zinc pigments Address all communciations to 768 Belleville Ave., New Bedford, Mass. 
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and zinc anodes. American Zinc In 
stitute, 60 E. 42 St.,. New York 17, 
N. Y. 


Circle 163, inside back cover 


Heavy Metals — Booklet, 20 pp, de 
scribes tungsten-copper-nickel alloy, 
twice as heavy as steel, 50 per cent 
heavier than lead. Fansteel Metallurg 
cal Corp., N. Chicago, Il. 


Circle 164, inside back cover 


Flow Regulation and Control—Cata 
ean out log, 30 pp, describes flow regulators, 
c solenoid valves, unloading valves, fil 


ters, check valves, Waterman Engi 


3" VERTICAL peng Ca, 725 Caster Ave, Eva 
ston, 
GYRO Circle 165, inside back cover 


Gears—Folders (2), 4 pp each, list 
line of fine pitch, precision ratchet, 
worm, spur, pinion and other types of 
gears, and also provide price list. In 
strument Gear Works, 2815 W. In 
ing Park Road, Chicago 18, Il. 


Circle 166, inside back cover 


CHARACTERISTICS Set Screws—Catalog 19, 24 pp, gives 
nsurpassed ideal tides dimensions, prices, design details of 
360° in roll, +82" in pitch socket screws, pipe plugs. Set Screw & 

Repeatability to established vertica! 


ik PERFORMANCE 15 Minutes max. of ¥2 cone angle Mfg Co., Bartlett, Il. 


Free - + y An Circle 167, inside back cover 


Erection Time 
( / nequalled 3 minutes at stort Three-Dimensional Cams—Folder, 4 


Erection Rate . ; 
3°/minute-Normal 80°/minute-Fast pp, describes cams for automatic con 
in COMPACTN ESS Synchro Output (each axis) 


11.8 volts, 400 cycles 


trol, instrumentation, providing both 
theoretical and design points. Parker 
Only Kearfott can offer a Miniature Vertical gyro with big gyro Stamp Works, Inc., Franklin Ave., 
Performance. Completely self contained, this gyro requires No Hartford. Conn. 

External Erection Implifiers. A gray ity sensitive electrolytic dev ice, Circle 168, inside back cover 
within the gyro, directly associated with the torquer motors, pro- 
vides the necessary vertical reference. Woven Heat Elements—F older, 4 pp, 
Hermetically Sealed, filled with a dry, inert gas. Satisfies the require- describes construction, characteristics, 
ments of MI L- §272 as regards shock test (Procedure I1) humidity " ipplications of woven wire heating 
salt spray, fungus resistance, rain, sand, dust, immersion and units. Safeway Heat Elements. Inc.. 


explosion proof. 680 Newfield St., Middletown, Conn. 


[his gyro duplicates the performance of the Kearfott T2108 series Circle 169, inside beck cover 


in 4 the volume and weight. 


V-Belts—Catalog, 24 pp, describes 
KEARFOTT COMPONENTS INCLUDE: a ‘ 
. M “ae steel cable, open and hexagon V-belts 
(syvros ervo otors, ynecnros, y 
Se tinge Magnetic Amplifiers, as well as V-link belting. Maurey Mfg. 


lachometer Generators, Hermetic Corp., 2907 23 4 Wabash Ave.. Chi 
Rotary Seals, Aircraft Navigational cago 16, Ill. 


Systems, and other high accuracy . 
mechanical, electrical and electronic Circle 170, inside back cover 
compone ncs 
Engineers: Many opportunities in the | Solenoid Valves—Catalog 101, 4 pp, 
il 1 s e oper lease j » fi | . “ 7 om 
ibove fields are open. Please write for includes drawings and specifications 
letails today . . * ° , 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION of a floating seal solenoid valve. Val 
cor Engineering Corp., Carnegie Ave., 
Kenilworth, N. J. 
KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. Circle 171, inside back cover 
Sales and Enginearing Offices: 1378 Main Avenve, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texos 
‘ West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


Voltage Regulators—Bulletin 5.02, 2 
pp, has details on both a-c and d« 
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compensated units for voltage regula- 
tion. Electric Regulator Corp., 502 
Pearl St., Norwalk, Conn. 


Circle 172, inside back cover 


Spring Design—Data sheets, 8 pp, 
contains basic considerations in de- 
signing precision springs. Line draw- 
ings, graph and formulas are used to 
describe various types of springs and 
spring design criteria. Hunter Spring 
Co., Lansdale, Pa. 

Circle 173, inside back cover 


Hose Couplings—Catalog 100, 31 pp, 
describes hose assemblies and fittings 
for low, medium and high pressure 
and suction. Anchor Coupling Co., 
Inc., E. Church & 4th St., Liberty 
ville, Ill. 


Circle 174, inside back cover 


Hydraulic Pumps—Bulletin H3A1, 11 
pp, describes pumps of 1/5 to 30 
gpm ratings of following types: posi- 
tive displacement, gear type, fluid 
motors. Webster Electric, Racine, 
Wis. 


Circle 175, inside back cover 


Drafting Equipment—Catalog, 32 pp, 
provides a buying guide for drafting 
machines, drawing boards, T-squares, 
parallel rules, triangles, templates, 
curves and lettering aids. Frederick 
Post Co., 3650 N. Avondale Ave., Chi- 
cago 18, Ill. 

Circle 176, inside back cover 


Glass Fiber Filters—Bulletin, 4 pp, 
pictures and describes filter discs and 
gives shapes, fiber diameters, disc di- 
ameters, disc thicknesses and disc den- 
sities available. Friedrich and Dim- 
mock, Inc., Millville, N. J. 

Circle 177, inside back cover 


Strainers—Bulletin 240, 4 pp, describes 
a straight line strainer for pressures 
up to 150 psi. Included are flow and 
dimensional charts. Hays Mfg. Co., 
W. 12 St., Erie, Pa. 


Circle 178, inside back cover 


Variable Speed Drive — Bulletin K- 
200, 8pp. Description, ratings, di- 
mensions and other engineering data 
on all models of this variable speed 
drive are provided. Cleveland Worm 
& Gear Co., 3249 E. 80 St., Cleve- 
land 4, Ohio. 

Circle 179, inside back cover 


Wonn Gearmotors—Catalog 46-C, 67 
pp, provides specifications, selection 
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HERE’S ALL YOU NEED DO 

specify the part, the metal, the 

finish and when needed. Shenango 

does the rest, and does it right! Take these 
printing press rolls of centrifugally cast Meehanite 
Metal. Close-grained and stronger, they are 
better able to resist distortion and deflection—pe 
fect for heavy-duty, long-life performance. She 

nango’s specialty is quality and economy in rings, 
rolls, sleeves, liners, bearings, bushings, virtually 
any annular or symmetrical part. Get a// the facts 
Write: Shenango-Penn Mold Company, Centrif 

ugal Castings Division, Dover, Ohio (Executive 

Offices: Pittsburgh, Pa.) 


; t 4 FrEAGA CENTRIFUGAL 
' 7 a A CASTINGS 


COPPER, TIN, LEAD, ZINC BRQNZES + MONEL METAL 
ALUMINUM AND MANGANESE BRONZES + NI-RESIST »- MEEHANITE" METAL 


4 
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beaver 
ball screws 


The same 
principle used 


data, rating tables, price lists, dimen- 
sions and weights. D. O. James Gear 
Mfg. Co., 1140 W. Monroe St., Chi- 


Lad 


Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
verting rotary twist to linear 
push (or vice versa). Employs 
a stream of precision balls 
@nd ground lead to eliminate 
drag and wear in delicate in- 
struments to massive wind 
tunnel jacks. Any diameter 
or travel: indexing, inching, 
traversing. Literature, con- 
sulting engineering service 
available. 
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* Fastest grow'nd axing 
| for ball screws 


ip Y-10 1") a 
Drecision 


cago 7, Ill. 
Circle 180, inside back cover 


Automatic Valve Positioner—Bulletin 
F5991-1, 2 pp, describes positioner 
for use in conjunction with anv con 
trol instrument having a “high” and 
“low” contact with a neutral position. 
Barber-Colman Co., Rockford, III. 


Circle 181, inside back cover 


Alkyd Molding Compounds—Folder, 
4 pp, presents data on granular, putty, 
and glass-reinforced compounds. Bar- 
rett Div., Allied Chemical & Dye 
Corp., 40 Rector St., New York 6, 
N. Y. 


Circle 182, inside back cover 


Engineering Research and Develop- 
ment—Booklet, 30 pp, describes de 
velopment of automatic assembly ma 
chine. Mechanical Div., General 
Mills, Inc., 1620 Central Ave., Min 
neapolis, Minn. 

Circie 183, inside back cover 


Valves, Fittings, Accessories—Catalog 
R-5, 24 pp, gives size and application 
data for a line of fittings for refrigera 
tion and air conditioning applications. 
Superior Valve & Fittings Co., 1509 
W. Liberty Ave., Pittsburgh 26, Pa. 

Circle 184, inside back cover 


Polar Relay—Bulletin RH, 6pp, gives 
electrical characteristics, travel time, 
and other details. Automatic Electric 
Sales Corp., 1033 W. Van Buren St., 
Chicago 7, III. 


Circle 185, inside back cover 


Flexible Couplings—Bulletin 53, 4 pp, 
tells where to use and how to specify 


flexible couplings, to eliminate acci- | 


dental shaft misalignments and load 
shocks. Smith & Serrell, Inc., 200 
Washington St., Newark, N. J. 


Circle 186, inside back cover 


Electrical Connectors—Bulletin, 4 pp, 
describes line of AN electrical con- 
nectors, covering performance require- 
ments, size and capacity, basic parts. 
Deutch Co., 7000 Avalon Road, Los 
Angeles, Calif. 


Circle 187, inside back cover 


Fans and Blowers—Catalog sheet 


in raising 
landing gear 


automatically — 


shuttles 
engine blocks 














Beaver Bali Screws 
were selected by Spur- 
geon Co., Van Dyke, 
Michigan, for this device 
which synchronizes 
transfer of engine 
blocks between produc- 
tion machines—WHY? 


. Superior in performance and 
wear fo Acme screws. Less power 


required. 


+ Costs less to install and maintain 
than hydraulic cylinder. No oil 
leakage. 


3. Costs less than air cylinder and 


costs less to maintain. Operates 
smoother. No air hookup required. 


Can your product be 
made more efficient 
with Beaver Ball Screws? 
Write for literature. 

2 


b 
ip Y-10 14) g 


Drecision 


§ products 
é INC. 


a CLAWSON, MICH. 


: § Droducts 
20201-5, 2 pp, provides mathematical | . INC. 
method of selecting the proper type | TF sunon, MICH. 


of fan or blower for electronic ap- 





Product Engineering — September, 1955 





Catalogs and Bulletins continued 


plications. Rotron Mfg. Co., Schoon 
maker Lane, Woodstock, N. Y. 
Circle 188, inside back cover 


Tool Steels—Brochure, 70 pp, gives 
technical data on more than 50 types 
of tool steels and cold finished prod- 
ucts. Vanadium-Alloys Steel Com- 
pany, Latrobe, Pa. 

Circle 189, inside back cover 


Stainless Wire, Rod, Strip—Handbook, 
40 pp, covers in detail the properties, 
specifications, applications and design 
data on 20 grades of stainless steel 
wire, rod and strip. Alloy Metal Wire 
Div., H. K. Porter Co., Inc., Prospect 
Park, Pa. 





Circle 190, inside back cover 


Ball and Roller Bearings—Bulletin A 
638, 52 pp, contains technical infor 
mation and list prices on line of ball 
and roller bearings and pillow blocks. 
Tabular data includes engineering 
drawings, dimensions, shaft sizes, 
weights, radial load ratings. Dodge 
Mfg. Corp., Mishawaka, Ind. 


Circle 191, inside back cover 


MODEL B MOTORS 


Relays—Catalog 55, 11 pp, includes “i ; 
range of short and long form tele- nee ai 

phone type relays for ac and de, sub- oss 7 FOR H+ O UJ S a 7 O | D FA N S | 
miniature d-c relays, improved latch- \ re oy, . 
in relays of extraordinary versatility, Sa Quality — performance — economy! That's the 
relays with bifurcated (twin) con- combination you need to stay ahead in today’s 


tacts, miniature relays with heavy cur- highly competitive fan market. Our Model “B” 4-Pole, 4-Coil 
rent contacts, relays with time delay, 
plug-in relays, relays with snap action 


contacts, and 400 cps relays. Magne- 
? 3 5 N . : . ¢ " > 
iggy Aero trouble-free performance has won it the enthusiastic approval 
craft Electric Co., 3350Y W. Grand I PI 





motor was designed specifically for household fan applica- 
tions. Tested and proved in the field, its smooth, quiet, 


Ave., Chicago 51, Ill. of leading manufacturers everywhere. The Model “B” features 
Circle 192, inside back cover self-aligning, self-lubricating bronze bearings; dynamically 

balanced rotor; baked varnish-impregnated windings; ample 

Letterhead Requests Only oil reservoir located for easy lubrication. See table below for 

. size range (modifications available, in production quantities, 


Secietie tecaas esleaine te meee of course). Write today for complete specifications and prices. 


made on company letterheads. 





one oy .— % we, b> ja Weight! 
Program Control—Bulletin 1130, 22 RPM = _ RPM rpm | Rpm | ‘PS 
pp, describes methods and advantages 
of employing automatic, time-condi- 
tions control for industrial processes 
and tests. | Minneapolis-Honeywell 
Regulator Co., Wayne and Windrim 
Ave., Philadelphia 44, Pa. 





a2) 52 
2* <* 


1/80 2.2 9.0 1720 44 .67 2.0 





OO) ae 
an 


2.7 13.0 1745 56 80 2.7 








10-CW 
10-CCW 1/50 3.0 15.5 1755 64 88 3.1 





12-CW 
12-CCW 1/40 3.4 18.0 1760 72 95 3.4 
































Gear Design—Handbook, 145 pp, con- NOTE: Direction of rotation when looking at end of shaft. 


tains tables, charts, diagrams, formu- CW indicates Clockwise. CCW indicates Counter-clockwise. 
las, curves for use in design of gears | ' 


and geared assemblies. D. O. James G ; 
Mfg. Co., 1140 W. Monroe St., Chi- rve GENERAL INDUSTRIES co 
cago 7, Ill. DEPARTMENT GM @ ELYRIA, OHIO 
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Ve * A qood chain ia tike \ 
a good wite...if you choose 


with cane, it will Look 


you in youn wonk fon a 


fong time to come 
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riggs 
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GOOD CHAIRS 


Scientifically planned to aid YOU 
in your work designed to sup- 
port you comfortably whether 
you re chewing your pencil or bent 
over hard at work . . . engineered 
from the quality materials YOU 
would recommend, with inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique . . . and with removable, 
replaceable covers in a wide range 
of fabrics and colors to match 
YOUR decorating plan 

A. 


Pictured, Cramer Hi-Model 
4D-22T with forward-tilt 
seat; others available. All 
are low-gravity balanced for 
safe use on casters if 


desired. 


9 
LIKE ie INFORMATION: 
Dept. E 

Cramer Posture -. Co 44 ” Me. 
Charlotte, hey 
1205 >. ne 
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address ——_ 
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Ad Libbing by the Editor 


Although most social formalities can 
be traced back to a semilogical origin, 
few people ever think about the causes 
that established the formality. The 
gentleman tips his hat without ever 
thinking that the custom stemmed 
from the knights of old who took off 
their metal helmets when meeting a 
friend. ‘This action indicated that he 
was not afraid that his friend might hit 
him over the head with a cudgel. And 
of course, in every instance the knight 
took off his helmet when he met a 
lady fair to show that he was not 
afraid of her. 

Today the American man does not 
tip his hat upon meeting another 
man, not even his best friend. Does 
that indicate that in America no man 
trusts any other man? Maybe so but 
probably not, yet, in some parts of 
Europe men still tip their hats to each 
other. 

Politeness is often empirical. So are 
some of the sayings we have. We hear 
the same thing over and over again 
until we believe it. The more illogi- 
cal, unreasonable and fantastic it is, 
the quicker we believe it. As Hitler 
said, “If the lie is big enough every- 
body will believe it.” Often the state- 
ment is not presented as an untruth 
but is in fact based on misinformation 
or misunderstanding. But the same 
principle applies. If the statement is 
made often enough and with enough 
emphasis, true or not, we believe it. 
That is one of the fundamentals of 
propaganda. 

When I prepared for this trip to 
Europe many of my business associates 
said, “Oh! you won’t have any trouble 
with languages. All the Germans speak 


English.” In view of the fact that | 
speak German fluently, I did not care 
whether or not anybody in Germany 
spoke English. Naturally I was inter- 
ested in hearing the statement and for 
the following reason I did not ques- 
tion the accuracy of the assertion that 
all Germans spoke English. 

When I heard them say that, my 
mind went back to 1913 when I visited 
Germany and spent most of my time 
among the seaport towns of Hamburg 
and Bremen where most people spoke 
English as well as German. So it was 
not difficult for me to believe my asso- 
ciates who could not speak German 
but assured me that everybody whom 
I might meet in Germany could speak 
English. 


Then Came the Dawn 


When I arrived at Hamburg, Ger- 
many, I found as I had in 1913, that 
almost everybody, shopkeepers in- 
cluded, could speak English fairly 
well. In Bremen I found the same 
situation. But as I went on to Diissel- 
dorf, Frankfurt and Munchen or Mu- 
nich, as it is called in English, I no- 
ticed fewer and fewer people spoke 
English. Were my associates wrong??? 
Surely they would not fool me!!! And 
then came the dawn. 

Of course my associates found that 
practically everybody in Germany 
spoke English. Of course they did. 
The only people who would speak to 
them were those Germans who could 
speak English. It made me feel awfully 
stupid to think that I had believed, 
to some degree, what my associates 
had expounded as a proven truth. As 
so often happens, they had spoken 
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Quick facts for those who design-in and specify electric motors 





Disc Motors ... Space Savers Unequalled! 


Here's the way to reduce the space 
occupied by a motor and still get per- 
formance characteristics equivalent to 
those of a conventionally designed 
motor. Depending upon horsepower, 
Howell Disc motors will effect length 
reductions of between 42 and 50 per- 
cent, with only a very slight increase in 
overall diametet 


rhis drastic space saving results from 


flattening the end plates and recessing 
Howell is 
one of the few manufacturers who fur- 
nish disc motors (sometimes called 
“pancake” o1 
ard item. 


the bearings into the motor 


“wafer-type”) as a stand- 


1 


Fig. A Fig. B 


Fig. A, showing the Howell disc motor 
design, illustrates how the bearings are 
recessed into the rotor. Compare this 
with Fig. B, showing conventional mo 
tor construction. Both designs provide 
ample copper wire and lamination steel 
in the motor 


As compared to other disc motors hav 
ing the rotor recessed into the stator, 
Howell’s disc motor design has these 
advantages: (1) Effects a greater reduc 
tion in size; (2) Has no axial air gap to 
vary and cause motor “howl” or powel 
loss, when bearings wear over an ex 
tended period; (3) Service, if ever 
needed, is simplified because of the con 
ventional rotor and stator construction 


It’s a tried and proved design — Howell 
Disc Motors have been used with excel 
lent results on machine tools, punch 
presses, cranes and hoists, among many 
other applications and new uses are 
being developed constantly. Because 
there are no ventilation ports in the 
end plate at the pulley end of an open 
type disc motor, it’s ideal for vertical 
shaft-up mounting. 


Howell can furnish all the 
electrical types available in 
conventional motors — 
multi-speed, high torque, 
high slip; single or poly- 
phase; Class “B” or “H” in- 
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a Length cut this much 
a. > 


Still the same power 





sulation included. They're readily com 
bined with the Howell friction brake 
to make an extremely compact and effi 
cient type of brake motor 


They are offered as standard motors 
in Frame sizes 56 through 32, both in 
open and enclosed, fan-cooled construc 
Mountings: either NEMA “C 
face end plates or foot typ¢ 
illustrated. 


tions. 


FLANGE MOUNTING FOOT MOUNTING 


Sizes range from 4 to 20 h.p. at 1800 
rpm, including intermittent hoist types. 


Write for Bulletin DT-I 





Howell's distinctive motor construction, 
as applied to the disc type motor, in 
cludes such features as these: 
High-quality insulation. Seven different 
pieces of insulation for each slot cell 
Complete insulation between top and 
bottom coils and between all phase 
groups Lead wires brazed to coil ends 
and insulated with vinyl chloride plas 
ticized fiberglass tubing 
Copper-clad rotor. Copper bars and end 
rings are welded or brazed together for 
unusual strength High melting point of 
copper prevents damage from high tem 


peratures caused by possi ble 


ovel loads 
Expert craftsmanship. Rotors are ground 
to precision limits for exact concentricity 
and uniform air gap [hey are dynam 
ically balanced at rated speeds 


High-quality coil varnish, Entire stator 
is thoroughly impregnated twice with the 
hinest phenolic 
baked for extra protection 


resin-base varnish, twice 


Leakproof oil seals. Provide dependable 
dirt-free operation 








HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


PRECISION-BUILT MOTORS FOR 


INDUSTRY SINCE 1915 
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Sans, Souci continued 


with an air of profound authority on 
a subject about which they could know 
nothing. If they could not speak Ger 
man, how did they know that “almost 
everybody you meet can speak Eng 
lish?”” Obviously the Germans who 
could not speak English would stee: 
clear of an American who coukl not 
speak German. This fact was evi 
denced to me repeatedly. 

In one plant I was sitting in the 
works manager’s office, having an in 
teresting discussion. He said I ought 
to meet the chief engineer, and he im 
mediately dialed him on the phone. A 
few words were exchanged in German 
and then the works manager started 
laughing, placed his hand over the 
transmitter and said to me, “He think 
you can’t speak German.” Over th 








phone he said, “But this man is an 


Pulleys, Sheaves ‘ ee 
pe merican engineer who speaks Ger 
V-Drive man.” The three of us had dinner to 
Accessories gether that night. 
Maurey engineers v-drives for Anybody who says that German en 
every situation; the “stop and gineers and scientists are secretive, un 
go’’ spurts of refrigeration “ cooperative and even antagonistic 
drives; the pulsating, high - toward Americans just doesn’t know 
torque loads of rock crushing; |-GROOVE CAST IRON | what he is talking about. The whok 
the smooth, steady-pull of tex- attitude of German engineers towa! 
tile drives... for short centers, up 
: : »v one of the Germans. “Before Wo 
and wide range of speed ratios. War I—we thought we knew it all 
peeves Maurey V-drive equipment has PRESSED STEEL After that and until World War II 
proved its value since 1917, ‘ we conceded that American tech 
[= improving the performance, and x nologists might be able to show us 
— | increasing the sales of thousands few things. Now we know that du 
of products. Maurey delivers q ing World War II German techno 
pulleys, belts and accessories logical developments practi ally sto 
quickly from complete stocks. : still, we know the Americans are av 
Whether you are designing a ahead of us and we are anxious to get 
tae new v-drive or improving an old 
___STEEL cast | one, contact Maurey. Call your 
local Maurey Distributor, or 
write direct. Wherein the British 


Mor-Grip 
v-belts 








American engineering was summed u 








SUPER RATED 





from them all we can. That is wh 
we are willing to tell about our design 





developments.” 


R t Th . % In England I also had a number of 
. oo. sgpliggeoeee SSTEEL SMART COLLARS] §€=6§ «eve opening experiences. The British 
oO Catalogs - 








Iron and Steel Research Association 
has no counterpart in the U.S.A. The 
Napier Company is doing great pio- 
neering in gas turbines, and Austin 
Motor Car Co. just came out with a 
gas turbine driven passenger car. In jet 
propulsion the British are still in the 
front seat. 

ol Over in Holland one sees a hard 
ss . | working courageous people doing an 
engineering job the like of which is 


maurey manufacturing Corp. Sc 








world. More later. 
During the coming months we will 
give you all the details. G.F.N 


’ i ak ee aed $ Oo a ee AVE CHICAGO i) | 
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Sandwich Panels: Assembly, 
Construction and Uses 


Abstracted from “Sandwich Panels: As- 
sembly, &pnstruction And Uses” by A. J. 
Dougias, Manager, Products Develop- 
ment, Winner Mfg. Co., Inc., presented 
at Eleventh Annual National Technical 
Conference of the SPE, Atlantic City, 
N. J., Jan. 1955. 
Che sandwich panel as we know it 
consists of two skins or facing sheets, 
usually of similar material to eliminat 
distortion, bonded to both sides of 
1 light-weight core with a structural 
idhesive. Each sandwich construc 
tion must be designed with that 
ombination of materials and geom 
trv which best satisfies engineering, 
manufacturing, service needs. 

he first step will be to choose the 
proper core material which stabilizes 
the facings and resists compression 
ind tension perpendicular to the 
faces, prevents buckling and main 
tains the panel in a fixed position. 
Balsa wood might be one choice; it 
has been used successfully since it has 
1 high uniform compressive and ten- 
sile strength, good bonding character- 
istics and is light in weight. Foamed 
plastics have been developed to over- 
come the disadvantages of balsa wood 
ind these are generally foamed in 
place between the preformed sheets 
ihe cellular core eliminates the need 
for joints in panels of various sizes 
and has excellent dielectric properties. 
In the foamed material the smaller 
the cell size the greater the bending 
modulus and compressive strength, 
but also the higher the density 

Paper honeycomb may be used in 
panels of semi-structural require- 
ments. It is light in weight, has good 
insulating values, is normally impreg- 
nated with resin to make it fungus 
and moistureproof, and low in cost. 

Cotton cloth honeycomb has fair 
compressive strength and moderate 
moisture resistance and can be used 
for structures of limited support. 
Fiberglas honeycomb has low mois- 
ture absorption and excellent dielec- 
tric properties making it applicable 
for radar antenna housings. 

Waffle-type core material com- 
posed of resin-impregnated glass fiber 
fabricated into a configuration re- 
sembling a waffle has been developed 
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ausiena EXPERIENCE 


VERSATILITY 


give/you the Finest Investment Castings 


These are the three fundamentals of Austenal production. 


Only all three brought together can guarantee the finest invest- 
ment-cast parts for American defense and industry. 


By means of Austenal’s Microcast process such exact parts 


as jet turbine buckets and vanes are being cast, eliminating 
costly machining and holding finishing to a minimum. Thus, 
these vital jet components are available for national defense in 
greater numbers and more economically than ever before. 


These three factors of sound production can work effectively 


for industry. Austenal has solved many industrial problems 
where fine, accurate and dependable cast parts were required 
for efficiency as well as economy. 


Depend upon Austenal’s greater skill, versatility and experi- 


ence when you need investment castings. These are your 
assurance of the finest precision cast parts. 


_— ew. 





See Austenal's original, informative 16mm color movie, “A Story 
of Industrial Progress". Write for loan of the film at no cost. 


ustenal 


LABORATORIE P 














microcast division 
224 EAST 39th STREET - NEW YORK 16, N.Y. 
7001 SOUTH CHICAGO AVENUE - CHICAGO 37, ILL. 
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Durakool 
the 


STANDARD 


of Quality, 
Durability and Life 


Years of trouble-free per- 


formance on the most diffi- 


| { ianment ha r=" 
U mssIanmMeE neve won 


cognition for Durakool 


WITHSTANDS 
HIGH 


TEMPERATURES 


See telephone directory for local 
distributor or write 


DURA KOOL® INC. Elkhart, Indiana 
700 Weston Rd., Toronto 9, Canada 


Durakool 


ALL-STEEL MERCURY SWITCHES 
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primarily for radomes where exact 
thickness is of prime importance. 
Stainless steel honeycomb is used 
for extremely high strength and 
thermal requirements, but the variety 
of foils available is limited and this 
necessarily limits the usefulness. 
Aluminum honeycomb is highly 
resistant to temperature extremes, 
moisture, corrosion, and fungus. It 
is available in many foil thicknesses 
and several cell sizes which make it 
most adaptable for multiple uses. 
The skins or facing materials nor- 
mally are laminated paper, cotton 
cloth, fiberglas, galvanized sheet, 
stainless steel, magnesium or alumi- 
num and lately even window glass 
for decorative use. Facing materials 
may be used in any combination but 
since they carry the major load they 
must be chosen with care. Stiffness, 
configuration, stability, and the 
strength of the member are also de- 
termined by the characteristics of the 
skin. Resistance to impact is almost 
wholly dependent on the face mate- 
rials and not on the thickness of the 
panel. The stiffer the face material 
the more it spreads the impact force 
over the core and the larger the force 
which can be absorbed without dam- 
age. The skins may be selected to 
furnish a smoooth surface, a non-skid 
face, they may be decorated or em- 
bossed, or provide a surface to be 
bonded later with a face-coating for 
additional toughness. Care must be 
taken during the handling of the 
sheets since a dent, wrinkle, or half 
moon impression could lead to a 
stress concentration and cause pre- 
mature failure of the finished panel. 
The sandwich panel is only as 
strong as the bond between core and 
skin. It is only due to the recent ad- 
hesive developments that we are able 
to accomplish the bonds we do and 
attain unusually strong structures. 
The adhesives may be polyvinyl buty- 
tal phenolic, phenolic, epoxy, poly- 
sulfide elastomer modified epoxy, and 
di-isocyanate. They may be of the 
room-temperature curing type, high 
heat cures, unbacked or cloth or tape 
carried. They may be spread by brush, 
sprayed, roller-coated, troweled, or 
applied mechanically. The pressures 
necessary for bond may be anything 
from vacuum and contact pressure to 
500 psi while the curing temperature 
may be from ambient to 300 F. It 





{ 
Specify THOMAS werai 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 





Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 





DISTINCTIVE ADVANTAGES 


NO MAINTENANCE 


EXPLANATION 


Requires No Attention. 
Visual Inspection 
While Operating 





NO LUBRICATION 


No Wearing Parts 
Freedom from Shut-downs. 





NO BACKLASH 


B No Loose Parts. 


All Parts Solidly Bolted 





CAN NOT 
“CREATE” THRUST 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 





PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance is Maintained 








Thomas Couplings are 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
bled without disturbing 
the connected machines, 
except in rare instances. 


Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Abstracts .continued 
is necessary to know how the cured 
adhesive will react under temperature 
ind humidity variations, what its 


creep properties are, how it will main- 


tain its characteristics under impact 
and fatigue. Most of the adhesive 
manufacturers publish information 
sheets that make the job of choosing 
the adhesive a little easier. But the 
adhesives, as the core and facing ma- 
terials, must be chosen to do the re 
quired job at the permitted cost. 
Sandwich panels employ the best 
combinations of available materials 
to satisfy demands of stiffness, rigidity 
and lightness while considering cost 
and manufacturing methods. The 
most practical approach demands that 
we recognize the need for high flex- 
ural strength and rigidity and limit 
As face thick- 
nesses increase, the panel becomes 
stronger, stiffer and heavier, therefore, 
plan to reach the optimum strength 
for weight ratio. For boards of given 
weight, width and span, the flexural 


ourselves accordingly. 


stiffness will be directly proportional 
to the flexural modulus of elasticity 
of the composite panel and indirectly 
proportional to the cube of the aver- 
age specific gravity. 

Past performance has proven that 
for optimum weight design in sand- 
wich panels using honeycomb core, 
it is best to have the skins approxi- 
mately 1/10 the panel thickness and 
the weight of the facings approxi- 
mately 65 per cent of the total panel 
weight. By using these simple proved 
facts it is possible to roughly design a 
honeycomb panel of minor design 
very easily. For more elaborate 
structures it is necessary to plan a 
solid structure and convert to a 
honeycomb structure by comparing 
the section modulii, and check for 
deflection 


Magnetic Amplifier in 
Processing Line 
Loop Control 


Abstracted from “Utilizing the Magnetic 
Amplifier for Processing Line Loop Con- 
trol” by K. S. Yamamoto, Associate Mem- 
ber AIEFE, Clark Controller Co., Cleveland, 
Ohio; presented at the AIEE Winter 
Meeting. 

Many strip processing lines require 
certain sections of the line to be 
unaffected by the operations per- 
formed in the adjacent sections of 
the line. Since the material is of a 
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@ cut fabrication costs 


@ simplify secondary machining 


@ are made in complex shapes 


A pioneer in manufacture of 
brass pressure die castings, 
Titan can supply these parts to 
meet your requirements. Little 
or no secondary machining op- 
eration is needed on Titan 
pressure die castings. Intricate 
shapes and deep cored holes are 
readily produced, are consist- 
ently uniform. To save weight, 
wall sections as thin as .070 
inches are generally feasible; 
but 1/32 inch section is pos- 
sible if not too large in area. 
Machine scrap is reduced, and 
your fabrication costs cut. 
Moreover, the better surface 
finish, sharper outlines, greater 
accuracy, higher strength, and 
finer grain structure of Titan 
brass pressure die castings 
make them unquestionably su- 
perior to sand and other types 
of castings. 

Anyone of these versatile ad- 
vantages may be reason enough 
to specify Titan brass pressure 
die castings as components in 
your finished product. Find out 
what Titan can do for you. 


Send for 12 
page booklet 
on Titon brass 
pressure die 
castings 


AMD 7 


METAL MANUFACTURING CO. 


BELLEFONTE, PA 
Offices and Agencies in Principal Citi 
RODS + FORGINGS + DIE CASTINGS 
WELDING RODS + WIRE 


brass pressure 


die castings 


@ have consistent uniformity 
@ allow large weight savings 


@ increase production rates 


VISUAL PROOF 


These photos demonstrate how little 
secondary machining is required on 
typical Titan pressure die castings. In 
each case a part as cast and trimmed 
only, ond the same part machined 
are shown 


Flywheel for garbage disposal unit 





a ds 


Small brush holder 





Large brush holder with broached 
holes held to close tolerance 





e's 


Overfiow plate and trip handle 





Shower head 





» VIBRATION- 
DAMPING 


SHOCK. 
ABSORBING 


SKID- 
PROOFING 


CUSHIONING 


SCRATCH- 
PREVENTION 


GLAZING 
STRIP 


SCRATCH -PREVENTION 


Small pads of Armstrong DK-153 Tape keep these 
G-E stereoscopic viewers—and other portable appli- 
ances—from scratching desk and table tops. What's 
more, this resilient cork-and-sponged-rubber material 
cushions equipment, reducing clatter when units are 
put down on metal surfaces. 

Pads of DK-153 are available in any size or shape. 
And they require no special fastening methods or 
materials pressure-sensitive adhesive sticks to 
almost any clean, dry surface. Just peel off cloth 
backing and press pads into place. 

Armstrong DK-153 comes in tapes, sheets, and 
rolls, as well as die-cut shapes, and. in thicknesses 
from 14-inch to 34,-inch. For samples, write on your 
letterhead to Armstrong Cork Company, Industrial 
Division, 7309 Irvin Street, Lancaster, Pennsylvania. 


Available for export. 


PROTECTIVE 
BACKING 


RESILIENT ‘nn y ' TACKY 


CORK-AND-RUBBER | ADHESIVE 


(Armstrong DkK-153 TAPE 
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continuous nature any distorting drag 
upon the material would be transmit- 
ted by means of the material be- 
tween adjoining sections. To elim- 
inate this effect the material is 
permitted to hang in slack loops be- 
tween the two adjacent sections of 
the line. Thus the loop forms a 
loose coupling between the two sec- 
tions to permit completely independ- 
ent operation. 

Generally there are two reasons for 
using a loop as a coordinating means 

ie. storage and alignment. 

Loops for alignment purposes vary 
from three to ten feet in depth. 
Loops for storage are considerably 
deeper and often hang in looping 
pits. 

The depth of a loop must be main 
tained essentially constant. Any sys- 
tem disturbance which causes an in 
cremental change of material speed 
on one side of the pit, causes the 
loop length to vary. This change 
in length can be detected, used as 
a signal, and applied to a regulator. 
Che regulator adjusts the field excita- 
tion of one of the motors driving the 
strip and corrects the speed of the 
strip to return the loop catenary to 
its proper position. 

In systems where material is wound 
from a large reel into the pit, the 
reel speed must be continually varied. 
As the peripheral speed of the reel 
changes with the diminishing reel 
radius, the speed of the reel driving 
motor must continuously increase to 
compensate. In systems where the 
material is taken from the pit and 
wound on the reel the motor speed 
must be decreased. 

The magnetic amplifier can be 
used as the basic element of a regu- 
lator. It is a rugged, static device, 
requires a minimum of maintenance 
and has a long life. No warm-up 
period is required as the magnetic 
amplifier becomes immediately op- 
erative upon the application of power. 
Input and output circuits are elec- 
trically isolated, permitting the for 
mation of multi-stage cascaded units. 

The basic signal for detecting the 
loop position is obtained from a bat- 
tery of photocells mounted one above 
the other. Light for these photocells 
are obtained from a bank of lamps 
mounted on the opposite side of the 
looping pit. 

The output of the photo tubes is 
proportional to the position of the 
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loop. The loop, in modulating the 
light reaching the photo tube, causes 
a stepless variation in the current 
flowing in the photo tube circuit. 

For accessibility and easy main- 
tenance, the balance of the loop 
control is usually mounted at some 
remote point. A sensitivity control 
fixes the amount of light necessary to 
change the field voltage over the 
desired range. The loop control 
does not hold the loop in one fixed 
position but permits the bottom of 
the loop to change gradually within 
certain limits of the beam deter- 
mined of the sensitivity network. 

A position control fixes the posi- 
tion of the loop within the operating 
range of the light and phototubes 
during normal operation. 

A center tapped d-c control wind- 
ing of a magnetic amplifier is con- 
nected in the plate circuit of the 
main tube. The current in this wind- 
ing is then controlled by the signal 
from the phototubes. 

The first stage of the magnetic 
amplifier is constructed for high sen- 
sitivity. It is provided with windings 
for signal, reference, anti-hunting and 
feedback, and is connected as a full 
wave self-saturating bridge type mag- 
netic amplifier. The rectifiers used 
in the saturating legs of the reactor 
exhibit extremely high inverse resist- 
tance and low forward resistance. The 
output from the first stage feeds the 
control winding of the second stage. 
The second stage is a large power 
output magnetic amplifier as opposed 
to high sensitivity. The power from 
this stage is used to energize the 
field of the motor driving the strip. 

This is a complete closed-loop sys- 
tem. The signal is obtained from 
the loop modulating the light source 
which in turn operates the motor 
driving the material which has formed 
the loop. ‘The loop control can be 
used for either “pay off” or “wind 
up” systems with simple alteration in 
the circuit. 

In some applications where it is 
impossible or impractical for the op 
erator to visually see the bottom of 
the loop a position indicator is used. 
This is a specially calibrated volt 
meter, which is connected into the 
control to provide a visual indication 
of the exact loop position. 

In other applications relaying cir 
cuits may be desirable to provide for 
adjustable acceleration, deceleration. 
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Helicoid Chemical Gage 





Gages for 
corrosive chemicals and 
liquids up to 5000 p.s.i. 


@ Here’s an accurate pressure gage for chemicals and 
other viscous liquids which might corrode or clog the Bourdon 
Tube. It registers working pressures from 30” vacuum to 
5000 p.s.i. and temperatures to 400° F. Guaranteed accuracy 
plus or minus 1%. A single diaphragm seals off objectionable 
substances from the indicating gage. This gage is filled com- 

pletely with specific inert liquids 
and pressure is transmitted 
directly to the indicating gage 
through deflection of the sealing 
diaphragm. 








FEATURES ¢ 
a Filling Screw 


Sealing Ball 
Upper Housing 

, Clamping Bolt 
TEFLON Diaphragm 
Cleanout Ring 


al TEFLON Gasket 
@ HELICOID GAGES cost less in 


co Lower Housing 
i the long run because they give 


long, trouble-free service with a 
minimum of maintenance. The 
movement is a simple cam and roller 
design that does not have any gear 
teeth to wear out. It has been 
tested and proved in years of hard 
service. 


Only Helicoid Pressure Gages 
Have the Helicoid Movement 


Write for Catalog Today 


co 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


s) 929-D Connecticut Avenue - Bridgeport 2, Connecticut 
——" 








a special message for 
manufacturers of aviation equipment 


‘need a finish for 


light.metal parts? IRIDITE 


Here’s the finish that combines corrosion resistance and 
paint adherence with extreme ease of application. It can 
be welded or soldered with no difficulty and presents no 
problem in “patching” scratches, marks or scraped 
sections. Here’s what you can do with Iridite: 


ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifi- 
cations and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 


ON CoppER ... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 


ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room tempera- 
ture by dip, brush or spray. No electrolysis. No special 
equipment. No exhausts. No specially trained opera- 
tors. Single dip for basic coatings. Double dip for dye 
colors. The protective Iridite coating is not a superim- 
posed film, cannot flake, chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you 


complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under"'Piating Supplies" in your classified phone book. 
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Flexure Devices 


P. J. Geary, British Scientific Instru 
ment Research Assoc. 6 x 94 in., 44 
pp, paper-bound. Published by the 
British Scientific Instrument Research 
Assoc., Information Dept., ‘Sira,’ 
Southill, Elmstead Woods, Chisle 
hurst, England. 10/6d post free, 
(about $1.50). 


This is the first of a series of sur 
veys of the literature on functional 
units in instruments. Flexure pivots, 
movements and suspensions were 
chosen as the subject of the first of 
the series because these useful devices 
for supporting and constraining mov- 
able members seem little known out- 
side limited circles; because earlier 
quick searches for literature on the 
subject had shown that such literature 
was widely scattered among many pub 
lications and that there was no one 
comprehensive text or extensive bibli 
ography; and because the subject. 
being fairly clearly defined and with- 
out a voluminous literature, seemed 
well suited to the first-—and to some 
degree trial—unit in a series of pub- 
lications. 

The booklet comprises essentially an 
illustrated technical introduction, fol 
lowed by digests of 28 selected impor- 
tant publications on the subject and 
a separate annotated list of 111. ref- 
erences to texts of secondary impor 
tance, together with such indexes as 
are necessary to make the compila- 
tion easy to use. Each succeeding 
publication is expected to retain this 
format. Periodical, book and report 
literature has been searched methodic- 
ally, but patent literature has not, 
although digests of some patent speci- 
fications have been included. 

The bulk of the material in this 
booklet has been arranged in three 
separate sections—technical introduc- 
tion, digests of important texts, list 
of less important texts—to meet the 
needs of three different classes of 
reader. Those who need only a brief 
general survey of the subject may 
satisfy their needs by reading the in- 
troduction and studying the accom- 
panying diagrams; readers who require 
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“ASSEMBLY IMPROVED IMMEDIATELY when we 
began using Phillips screws,”’ relates the as- 
sistant purchasing agent of Fasco Industries, 
Rochester, N. Y., leading makers of shaded 
pole motors, blowers, fans and ventilators. 
“Now we can use mechanical drivers that 
save plenty of time. Burring seldom happens 
any more. Product appearance couldn’t be 
better. Whether inside for extra sturdiness, 
or outside for extra dressiness, we use Phillips 
screws almost exclusively!”’ 


MORALE AND PRODUCTION SOARED with 
changeover to Phillips screws, which now 
comprise more than 92% of all screws used at 
Yankee Metal Products Corporation, Nor- 
walk, Conn. Makers of auto lamps, mirrors 
and safety equipment since 1915, Yankee de- 
pends on many types of Phillips heads — 
both unplated and chromed to match acces- 
sories. Yankee’s Merchandising Director says 
happily, “Phillips screws for extra safety, 
speed and ease of use really build plant 
morale and incentive earnings!”’ 


lets tes 


THE FASTENERS OF TODAY 
.-. AND OF THE FUTURE 


M marks the spot 


... the mark of extra quality 
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EXTREME ANGLES NO PROBLEM where tightness is vital as in this fan assembly 
built by leading small motors manufacturer A. C. Gilbert of New Haven, Conn.., 
to withstand lifelong vibration. Single-slot screws proved treacherous and ex- 

nsive in time and damage loss. An executive engineer for Gilbert says, 
“Using kegs screws for over 10 years, we have learned that, for all around 


production efficiency, Phillips are the best.” 


Allmetal Screw Products Company, Inc. « American Screw Company « Atlantic Screw 
Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw 
Company « The Eagle Lock Company « Elco Tool and Screw Corporation + Great Lakes 
Screw Corporation « The H. M. Harper Co. « The Lamson & Sessions Company 
National Lock Company « The National Screw & Manufacturing Co. + Parker-Kalon 
Div. General American Transportation Corporation » Pheoll Manufacturing Company 
Rockford Screw Products Company « Scovill Manufacturing Company « Shakeproof 
Division Illinois Tool Works « The Southington Hardware Manufacturing Company 
Sterling Bolt Company + Universal Screw Company « Wales-Beech Corporation 








Vehicle road testing... 
Medical recording... 


Yes, these general-purpose instruments 
have done all four. Combining unusual 
versatility with top precision and econ- 
omy, the 5-116 Recording Oscillograph 
and the 1-118 Carrier Amplifier are a 
compatible team as useful for engineer- 
ing tests in the field as for research- 
laboratory demands. And, as an impor- 


5-116 RECORDING 


tant extra, operation has been unusually 
simplified, with conveniences normally 
found only on the most expensive in- 
struments. Both units are backed by 
Consolidated Engineering Corpora- 
tion’s nationwide engineering - service 
organization... your assurance of 
interruption-free test programs. 








OSCILLOGRAPH AND 1-118 CARRIER AMPLIFIER 


5-116 RECORDING OSCILLOGRAPH—9 or 
14 data channels with interchange- 
able galvanometers up to 3000 cps... 
5” x 125-ft. records at speeds from 

+” to 100” per second . . . trace iden- 
tification, 1/10 and 1/100-second tim- 
ing lines, easy-load magazine and au- 
tomatic record numbering .. . rugged, 
withstands most extreme environ- 
mental conditions. SEND FOR BUL- 
LETIN CEC 1521A-XS. 


1-118 3-KC CARRIER AMPLIFIER—ideal 
for strain-gage work from static con- 
ditions to 600 cps... self-contained 
power supply provides 5 volts of car- 
rier excitation ... 4 separate channels 
with individual adjustments . . . 7 built- 
in calibration steps in convenient 2:1 
ratio . . . continuous sensitivity control 
... full-scale output of 5 ma for 1.9 
to 64-mv input. SEND FOR BULLE- 
TIN CEC 1522C-XS. 


Either the 5-116 or 1-118 can be used with other recording and amplifying instru- 


ments 


4 CEC Field Engineer will be glad to discuss your testing requirements. 














New Books continued 


more detailed knowledge will study 
also some or all of the digests of the 
most important papers; those making 
a thorough study will peruse in addi- 
tion the secondary texts, which will 
also be of special value—when used 
in conjunction with the subject index 

to anyone wishing to pick out all 
the texts dealing with one kind of 
device or application, but to ignore 
the rest. Although the division of 
material into “more important” and 
“less important” is a hazardous un 
dlertaking it seemed worth while trying 
to lighten the task of the reader in this 
way. 


Dictionary of Metallography 
ae 2 
Published by Chemical Publishing 


12 Fifth Ave., New York, 


Rotre, 54 x 83 in., 287 pp 


Co., Inc., 
ae 

This book is not only a compila 
tion of definitions of 1350 terms 
found in metallographic practice byt 
an encyclopedic treatment as well. In 
cluded in this work are pertinent 
terms from the collateral sciences, 
such as micrography, macrography, 
radiography, mechanical and magnetic 
testing, chemistry, physics and physi- 
cal chemistry. 

The terms are defined in detail 
thus making this volume an excellent 
reference book for the metallurgist 
and engineer. It is hoped that this 
work can be expanded in the future 
to include new terms as they come 
into general use. Perhaps a book of 
this kind should not be bound so 
that revisions could be made by loose 
leaf or any other system of insertions. 


Titanium in Industry 


STANLEY Asxkow1Tz, Materials Engi 
neer, Alloy Development Section, John 
]. Burke, Chief Phase Transformation 
Section and Ratpn H. Hitz, Jr., 
Metallurgist, Metallographic Section, 
Watertown Arsenal Lab. 6 x 9} in., 
224 pp. Published by D. Van Nos 


trand Co., Inc., 250 Fourth Ave., 
New York 3, N. Y. $5 

Titanium production has grown 
from 2 tons in 1947 to 5,000 tons 
in 1954 with additional capacity un- 
der construction in 1955. It is esti- 


mated that titanium sponge capacity 
will total 35,000 tons by 1956. Re 


Consolidated Engineering 


Corporation 


TRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


300 North Sierra Madre Villa, Pasadena 15, California 


s and Service Offices 
Detroit, New York 


Located in: Albuquerque, Atlanta, Buffalo, Chicago 
Pasadena, Philadelphia, Seattle, Washington, D. C. 
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Westinghouse Gearing Division improves speed reducer performance 
with SSW forged steel shafts 


Two Standard Steel forged steel shafts are important com- 
ponents of this speed reduction unit required to drive a 
seamless tube piercing mill. Built and set up for tests by the 
Gearing Division of Westinghouse Electric Corporation, 
Pittsburgh, SSW shafts (output and input) were selected 
for their more uniform internal structure and closely con- 
trolled analysis. They know these inherent features will 
contribute to higher-quality . . . longer-lasting . . . failure- 
resisting performance. 

Westinghouse also found this structural uniformity 
enabled them to machine finish on site the high-speed 
output shaft simply and easily. 

You too can improve your product, get better over-all 


performance and operation by specif 
izing on Standard Steel forgings 


Dept. 8635, Standard Steel Works Division 
Baldwin-Lima-Hamilton Corporation, Burnham, Pa 


Please send me new Standard Steel Works folder conto 
information on “How forged weldless rings and flanges 
product and cut your costs.” 

Name 

Company 


Address 


City 


Standard Steel Works Division 
BALDWIN-LIMA-HAMILTON 





New Books . continued 


search and development programs for 
the production and fabrication of this 
new light metal are going forward at 
a vigorous pace. 

This book, therefore, is timely in 
that it presents, between two covers, 
a number of the fundamentals per- 
tinent to the titanium industry. The 
subjects included in this volume are 
production, properties and _fabricat- 
ing processes. There are chapters de- 
scribing alloying, heat treatment, hot 
and cold shaping, casting and powder 
metallurgy, joining, machining and 

a grinding. 
ae Surface properties, corrosion resist 
4 9 i e] a , A ance, coatings and cleaning are dis- 
= it j cussed and a chapter on chemical 
STAIN LESS7? RY 4 analysis and metallography is included. 
R ieee TY, Bibliographies are given at the end of 
AR most chapters providing interested 
readers with additional reference ma 
terial. 

This reviewer concurs with the 
stated dedication that Col. Benjamin 
S. Mesick is the man whose efforts 
have played such a valuable role in 
the advancement of titanium and is 
Whether it’s for a pressure, mechanical, ) happy to see this acknowledgment. 


sanitary or ornamental use — Standard 


offers you a convenient “one source” answer Titanium in Iron and Steel 


to your welded Stainless Steel Tubing need. Georce F. Comstock, Consultant 

: me and formerly Assistant Director of Re- 
: search, Titanium Alloy Mfg. Div., 
TUBE y PIPE National Lead Co. 6 x 94 in., 294 
SIZES: ay SIZES: pp. Published by John Wiley @& 


%" to 4” OD j Ye” to 2” IPS Sons, Inc., 440 Fourth Ave., New 
025 to .148 - 0 taal Schedule 40 York 16, N. Y. $6. 


; = The book is the third in the new 

TYPES: 430, 302, 304, 309, 316, 321, 347; and others includi series of monographs on alloys of 
——_ iron. More than 280 technical papers 

SHAPES: f PIPE are reviewed and listed in a chrono- 
Ke noted " _ ‘SIZES: logical bibliography. Opening with a 
and ; Ye" to 4° IPS general discussion of titanium and its 
Special a Schedules minerals, the book goes on to describe 
Shapes y estan the extractive processes for titanium 
and the properties and effects of the 
Send for Stainless Folder! Our engineers will gladly assist you in element as an addition to cast iron 


lection of the tube best suited to your needs! Write today! and steel. 
emai: y y The deoxidizing effects are discussed 


Ss . Sz and emphasis is placed on its unique 
herd landlard for THE STANDARD TUBE CO. effects in stabilizing nitrogen and in 
® WELDED STAINLESS tia, fixing carbon in alloys where other 
Detroitz, Foe Michigan carbides may be undesirable. The 
TUBING AND PIPE 
Welded Tubing sivinatasd Pests book includes data on the usefulness 
@® WELDED CARBON STEEL ¢ 


MECHANICAL TUBING SS of titanium in steel which is to be 
— ae enameled and in certain complex fer- 
@ BOILER AND HEAT 


EXCHANGER TUBING ‘ af > rous alloys for high-temperature ap- 


CLUSIVE plications. 
© EXCLU we ie 
“RIGIDIZED” PATTERNS The monograph includes itan 


ium in Steel” which was written by 


>. 
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News abuit 


GED COATINGS for METALS 


Co TM 


Metallic 





Structurally perfect 
finish from 
stress-free chromium 


Differences in the structure of 
ordinary chromium and Crack- 
Free Chromium deposits are 
shown by the photomicrographs 
below. 


ae : ~ oats alias 


Fig. 2 


Figure 1 shows a cross section of 
etched ordinary chromium .00125” 
thick, with part of its network of 
cracks. Note that some cracks ex- 
tend through the deposit to the 
base metal, providing an unim- 
peded path for corrosives. 


Figure 2 shows a section of etched 
Crack-Free Chromium also 
.00125” thick. Note the complete 
absence of cracks. 


UNITED CHROMIUM DIVISION 
METAL & THERMIT CORPORATION 


100 East 42nd Street, New York 17, N. Y. 
Waterbury 20,Conn. * Detroit 20, Mich. 
East Chicago, Ind. ° El Segundo, Calif. 

in Canada: 
United Chromium Limited, Toronto 1, Ont. 
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Organic 


Decorative . 


. Protective 


MULAN AAU AGATE 


New Crack- Free Chromium Plate gives 
superior protection 


Upper steel shaft, with 0.0005 inch of Crack-Free Chromium, was virtually unaffected after 100-hour salt 
spray test. Surface of lower shaft with 0.0005 inch of ordinary chromium was completely covered with rust 


A basic need has at last been satis- 
fied. A chromium deposit which 
gives better protection against cor- 
rosion is now obtainable by means 
of a new process developed by 
United Chromium. 

Unichrome Crack-Free Chromi- 
um Plating produces more duc- 
tile deposits which are relatively 
free from internal stress. Thus, de- 
posits do not crack as they are 
built up to hard plating thick- 
nesses. In this respect they are un- 
like ordinary chromium which de- 
velops cracks, providing corrosives 
with paths to the underlying metal. 


EFFECTIVE PROTECTION DIRECTLY ON STEEL 


The photograph above shows that 
.0005” of Crack-Free Chromium 
plated directly on the steel pre- 
vented rusting of shafts subjected 
to 10¢ hours of salt spray, while 
the same thickness of ordinary 
chromium failed completely. 

In other corrosion tests, parts 
plated with .0003” of Crack-Free 
Chromium were as good as new 
after a full year at 100% relative 
humidity and 110°F whereas parts 


with ordinary chromium were 
entirely covered with rust in days. 

For many decorative applica- 
tions, Unichrome Crack-Free 
Chromium can be plated directly 
on steel or zinc base die castings, 
eliminating need for scarce nickel. 


OTHER BENEFICIAL PROPERTIES 


Crack-Free Chromium deposits 
are hard (500 to 700 Knoop), have 
a low coefficient of friction, and a 
non-galling, non-seizing surface. 
The plate has superior ductility 
and resistance to thermal shock. 
Unusual leveling action is pro- 
vided by the solution. 

Its grayish, matte finish needs 
buffing for high luster, but this 
is done as readily as buffing dull 
nickel, Attractive two-tone effects 
can be produced by buffing some 
areas, leaving others as plated. 

Unichrome Crack-Free Chromi- 
um has already proved its advan- 
tages for hard chromium plating 
and certain decorative applications 
in successful commercial opera- 
tions. Bulletin CFC-1 gives more 
details. Send for your copy. 
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YOU GET 


ry 


valu IN DETROIT DIE SETS 








A die 
is no better 
than 
its 
die set 


.\ mn 


PRECISION-BUILT 
ACCESSORIES 


In stock for immediate delivery 
is an extensive range of die- 
makers’ accessories, including 
the new self-oiling guide pin 
bushings. 


The big advantage of a full-value 
Detroit Die Set is that you get 
what you specify. .. factory-tested 
to assure you exact thickness of 
die holder and punch holder, 
true parallelism and square- 
ness of surfaces, precision fit of 
pins and bushings. This means not 
only the accurate die set you ex- 
pect, but also faster mounting, 
less maintenance, longer life. Re- 
working a die set in your shop can 
cost many times the difference 
between a “bargain” die set and 
a full-value Detroit Die Set. 


And, remember, our stock die sets 
are shipped within 24 hours; spe- 
cials in remarkably short time. 


New Books continued 
the author in collaboration with S. } 
Urban and Morris Cohen. This was 
published by Pitman Publishing 
Corp. in 1949, and privately dis 
tributed. Consequently, this book is 
a more important work since it is more 
comprehensive and up-to-date. 

One of the observations made in 
the book is that small amounts of 
titanium have a grain-refining effect 
on cast steels but must be used care- 
fully as a deoxidizer to avoid the 
critical degree of deoxidation which 
results in the type of sulphide inclu- 
sions that cause low ductility. 

Titanium, like other deoxidizers, 
tends to promote graphitization in 


cast iron. It also produces fine ti 
tanium carbide crystals in molten iron 
before it solidifies, and these pro- 
mote fine grain size by a nucleating 
effect. In general, machinability and 
resistance to heat, corrosion, and wear 
are all slightly improved by titanium 
in cast iron. 

This book is a complete treatise 
on the subject and provides engi- 
neers, metallurgists, and laboratory 
personnel with information on the 
element. It is recommended as a 
reference book by this reviewer. 


Protective Coatings for Metals 


R. M. Burns, formerly Director of 
Chemical and Metallurgical Research, 
Bell Telephone Laboratories, Inc., 
and W. W. Braptey, Technical 
Staff, Bell Telephone Laboratories, 
Inc. 6 x 94 in., 643 pp. Published by 
Reinhold Publishing Corp., 430 Park 
Ave., New York 22, N. Y. $12. 


This book is the second edition of 
a monograph which first appeared in 
1940. The current work is greatly 
enlarged over its predecessor since it 
includes the significant developments 
effecting the use of metals during 
World War II and the subsequent in- 
dustrial expansion period that fol- 
lowed. 

The book includes sections on the 
evaluation of organic coatings, corro- 
sion inhibitors, chemical conversion 
coatings and sprayed metal coatings. 
Such troublesome phenomena as “‘sil- 
ver migration” and “metallic whis- 
kers” are explained as well as the 
latest practices in metal cleaning, 
coating application and testing. 

The volume has been designed 
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WHAT'S YOUR P.Q:? 


* Pump Quotient 


Why are more and more end-suction pumps 
being specified? The answer's simplification, 
Industry is turning to end-suction pumps because 
they simplify piping (especially in process applica- 
tions), need only one stuffing box, and make parts 
replacement easy. Get the full story on the 
Worthington end-suction pumps by writing to 
Section PC.4.8. 


What is Worthite? worthite is Worthington’s 
“super-stainless”, corrosion-resisting alloy steel con- 
taining more than 50% of the alloying elements: 
nickle, chromium, molybdenum, silicon, copper and 
manganese. The balance is mainly iron. Worthite 
was first introduced in 1936 and has gained wide 
acceptance as an excellent construction material 
for applications where corrosion is a problem. 
Worthington, of course, offers a complete line of 
Worthite pumps. Write for Bulletin W-350-B4. 





Why are gear-type rotary pumps best for 
handling high-viscosity fluids? Lots of reasons. 


First, their large, unobstructed passages mean low 
entrance losses. Then, there aren’t any valves or 
valve springs. Also, there’s the flexibility in applica- 
tion offered by the wide speed range of gear-type 
rotaries. Write for Bulletin W-483-B2 for facts 
about the Worthington double-herringbone gear 
rotary pumps and vane pumps. PC.4.10 








RBA 





Lda 











Write today for bulletins on end-suction pumps, Worthite and 
gear-type rotary pumps. Worthington Corporation, Merchandising 
Division, Section PC.4.10, Harrison, New Jersey. 


WORTHINGTON 


—— —_ ) , <> —— ——— 
ST cmy AWA SS 
EC LLMMUD PEO SS 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Air Compressors . Pumps ° Multi-V-Drives . Allspeed Drives 
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want something 


in 
Leading manufacturers 
find it pays to specify 
Thermoid Friction Mate- 
rials—not only for qual- 
ity, but for the extra benefit 
of Thermoid’s personalized 
engineering service. The 
Thermoid line includes Brake 
Blocks, Clutch Facings, Gear 
Tooth Facings plus a wide vari- 
ety of custom engineered friction 
materials for all applications. 
Thermoid is big enough to handle 
the largest mass production de- 
mands—small enough to assure the 
closest liaison with your engineering 
staff. 
Look to Thermoid, too, for Fan Belts, 
FHP Belts, Radiator Hose and Hose of 
any type—engineered to your exact 
specifications. 


~ friction 
materials 


CERI LA 


Thermoid Company 
industrial Friction Materials Division 
Trenton, New Jersey 





New Books continued 


primarily for those who have prob- 
lems of protection. It is not intended 
to be a manual for the production of 
protective coatings although infor 
mation on this phase is included in 
the book. The chapter on corrosion 
inhibitors is of special significance 
because the retardation of the rate 
of corrosion cell reactions by the use 
of inhibitors is growing in engineer- 
ing importance, 

The authors, who are members of 
the research staff of the Bell Tele 
phone Laboratories, Inc., are well 
qualified to write a book on this sub 
ject. Their work is a comprehensive 
volume which is well-illustrated. They 
have included a bibliography in each 
chapter which gives the reader a fairly 
complete source of material in the 
event that he wishes to cover a spe 
cific section more thoroughly. The 
book is an excellent reference work 
on protective coatings for metals and 
should prove useful to corrosion engi 
neers, metallurgists and chemists. 


Holes, Contours and Surfaces 


Ricuarp F. Moore and FRepDeErIck 
C. Vicrory. 74 x 104 in., 424 pp. 
Published by the Moore Special Tool 
Co., Inc., 748 Union Ave., Bridgeport 
7, Conn. $7.50, (within metalworking 
industry—$5.00). 

It is the purpose of this book to 
discuss methods and equipment which 
provide engineered solutions to one 
of the toolmaker’s most serious prob 
lems: the accurate location of holes, 
contours and surfaces. Detailed solu- 
tions are presented under the follow- 
ing chapter titles: Problem of Loca- 
tion; Improved Location Equipment 
and Methods; Foundation of Accu 
racy; Engineered Location Equipment 
Standards; Coordinate Locating Sys- 
tem; Jig Boring Principles and Ap- 
plications; Jig Boring Practices; Jig 
Grinding Principles and Applications; 
Jig Grinding Holes; Jig Grinding Con 
tours; Linear Form Grinding Princi- 
ples and Applications; Linear Form 
Grinding Practices; Inspection Meth 
ods; Precision Pays Dividends. Typi 
cal workpieces are used to illustrate 
the principles and practices described. 

Also, 184 pages of Woodworth 
Hole Location Tables for converting 
hole locations in polar coordinates to 
rectangular coordinates are included. 
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CREATIVE 
DESIGN 














Fairbanks-Morse Design Engineers wanted to 
see how you could get more production out of 
every square foot of premium production line 
space. 

They designed the now-famous Fairbanks- 
Morse Axial Air Gap Motor that is much 
shorter than conventional type motors. That 
saved “‘motor space” can become “production 
space” by the addition of one or more machines 
to every production line. 

It is this kind of design approach that 
typifies the product bearing the Fairbanks- 


The Secret . . . is that the air gap in The Result... is that by replacing 
Morse Seal of Quality. When next you look oo ae pers 


c this motor is perpendicular to the conventional motors with F-M Axial 
for an electric motor...a scale...a pump shaft, rather than parallel as in a Air Gap Motors, enough space has 
... a diesel engine, look for the F-M Seal and conventional motor... without been saved to add one or more 
see the difference that quality makes. sacrifice in performance. machines to the line. 


Fairbanks, Morse & Co., Chicago 5, Ill. 
FAIRBANKS-MORSE 


a name worth remembering when you want the best 








ELECTRIC MOTORS AND GENERATORS © DIESEL LOCOMOTIVES AND ENGINES © PUMPS © SCALES © RAIL CARS © HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 





Important 


New Developments 
FROM 


THE CHEMICAL CORPORATION 
Research Laboratory 


LUSTER-ON M 


A new, quick one dip bright-clear 
treatment for zinc. Used in very 
dilute 2% solution to give a bright, 
attractive finish with good corrosion 
protection. 


LUSTER-ON STAIN PREVENTIVE 


For the large volume producer of zinc 
plating. A very economical finish 
for long shelf life. Suggested uses are 
on electrical conduits, outlet boxes, 
plated sheet stock, wire screening. 


LUSTER-ON NL-C 


A one dip bright conversion coating 
for cadmium requiring no leaching. 


LUSTER-ON NS 


troubles 
especially 
Is suitable 
Improves 


The answer to “‘spotting out”’ 
on copper and brass plate, 
under humid conditions. 
for use on thin deposits. 
clear lacquer adhesion. 


LUSTER-ON ALUMINUM SEALER (222-M) 


a chromate film on alumi- 
num that provides excellent corrosion 
protection 


Produces 
and can serve as a paint 
Now can be dyed in many at- 
tractive pastel colors. Meets Govern- 
ment Spec. MIL-C-5541. 


gee 


Ask for literature. Send a sample for 
free laboratory treatment. 


base 


You'll also be interested in our 
Safety Division's line of industrial 
skin cleaners and protectors . . . 
protect your workers ond your 
products. Literature available. 








SAY . 





Letters should be addressed to The 
Editor, Product Engineering, 330 
West 42nd St., New York 36, N. Y 


Drafting “Research” 
To the Editor: 


Thank you very much for continu- 
ing the pros and cons on “Simplified 
Drafting.” 

Attempts to reduce drafting costs 
have centered mainly on simplifying 
the line work and introducing im- 
proved drafting tools. An objective ap- 
praisal of highly simplified line work 
reveals that the effort saved by one in- 
dividual (the draftsman) is largely dis- 
sipated by the effort expended by the 
numerous readers of the prints made 
from the drawing, hence, no real sav 
ing is accomplished. 

There is another region in the realm 
of drafting effort which is time con- 
suming in most engineering depart 
ments. This effort is sometimes cyni- 
cally referred to as “research.” To 
illustrate the definition of this kind of 
research, let us consider Figs. 1 and 2 
and the effort required to draw them 

Fig. 1 is a shaft on which two ball 
bearings are to be mounted, one held 
by a retaining ring and the other by a 
bearing locknut and washer. The fif- 
teen dimensions indicated are two- 
thirds of the dimensions required to 
complete the drawing. To fill in the 
numbers necessitates the draftsman se- 
curing a bearing catalog, a retaining 
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Rnd EXACT type 
BRUSH HOLDER 
We design them 


FOR.... 
@ INDUSTRIAL MOTORS 
@ CRANE MOTORS 
@ HOIST MOTORS 
@ MILL MOTORS 
@ MINE MOTORS 
@ CONTROLLERS 
@ ROTARY CONVERTERS AC-DC 
@ RAILWAY MOTORS 


When your specifications demand 
BRUSH HOLDERS with high wearing 
qualities, low maintenance cost — pick 
from our more than 1,000 types, or have 
our engineers design your special type. 
These special designs shown are 
three of many produced for specific 
applications. 

The ‘something special’ in "BRU SH 
HOLDERS is produced by the spe- 
cialist. Ask FLOWER 

WRITE FOR CATALOG 4-P 


D. B. FLOWER MFG. CO. 


1217 Spring Garden Street, Philo. 23, Penna. 
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Product Engineering - 


A Control Factor 
in Performance! 


RESEARCH + DESIGN 


Good weather and freedom from 
mechanical failure used to be the 
farmer’s harvest prayer. Today, 
weather is his only gamble and even 
that is reduced by highly depend- 
able, fast-working machines—oper- 
ating around the clock if need be. 
An important contribution to this 
mechanical dependability comes 
from precision-made sleeve bearings 
and bushings. They protect the 
crankshaft, maintain internal lubri- 


METALLURGY + PRECISION MANUFACTURING 


cation, absorb piston thrust loads, 
endure extreme heat, dust and long 
hours of steady work. Quality in 
their manufacture shows up in de- 
pendable field operation. We are 
specialists in quality bearings and 
bushings for engine, transmission 
and chassis applications—and a 
major , ee to the farm tractor 

ment-building industry 
Federal-1 Mogul Corporation, 
Detroit 13, Michigan. 


FEDERAL-~-MOGUL 


September, 1955 


SINCE 1899 
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The Viking pump line exceeds all 
others in the rotary pump field. This 
one fact alone means you can have a 
pump to really fit your needs . . . one 
that is efficient for your job. 


Send today for the new 28-page 
catalog giving complete data on 306 
General Purpose Viking pump models. 
Capacities from 2 to 1050 gallons 
per minute. 


In addition, there are 450 other 
cataloged Viking pumps, plus thou- 
sands of special designed models to 
fit your needs. Viking is truly the 
pump designed to do your job better. 


RITE 


today for Catalog 
Section Bx. 


VIKING | 


Pump Company 
Cedar Falls, lowa U.S.A. 


In Canada, it's "ROTO- KING" 
See our catalog in Sweets 


MARK-TIME makes 
your product MORE 


salable 


Manufacturers everywhere are 
using Mark-Time Timing De- 
vices for sales appeal. For your 
new designs call on our com- 
petent staff of designers and 
engineers — they will work 
closely with you to create a 
time control for any new 


product. 


we 
MARK-TIME 

\/ 4 

M. H. RHODES, INC. 
HARTFORD 6, CONN. 
Manufactured and Sold in Canada by 


SPERRY GYROSCOPE OTTAWA, LIMITED 
Ottawa, Ontario, Canada 





MARK-TIME 


makes the difference! 








MARK-TIME automatic time 
switch eliminates over-exposure 
and under-exposure in a new 
photo-offset unit. By accurately 
controlling the plate exposure 
time interval, MARK-TIME 
makes it easy for business of- 
fices to prepare photo-offset 
plates right in the office. 


continued 
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ring catalog and a consultation with an 
engineer or designer to determine the 
fits between shaft and bearings. 

In the ideal situation, the catalogs 
and the engineer are readily available. 
In the average engineering depart- 
ment, however, a well kept, abun- 
dantly supplied catalog library is the 
exception rather than the rule. In 
fact, the writer has observed that some 
times the purchasing department must 
share its files with engineering. Tim«¢ 
consumed in locating supervisory per- 





sonnel is sometimes a problem also. 

Fig. 1 exemplifies a simple case, but 
as the catalog item becomes more com- 
plex the time required to draw a mat- 
ing part is often far less than the time 
spent in searching out the cataloged 
item. This time is not apparent when 
reading the detail drawing, and is, 
therefore, often overlooked in evaluat- 
ing the cost of such a drawing. 

Fig. 2, a portion of an assembly 
drawing, is shown as an example of the 
steps required to determine only one 
dimension, namely, the length of the 
bolt. The draftsman must know the 
thicknesses of the washer, cover and 
gasket, as well as the length of the 
thread insert, and the space available 
below it. In a critical application, the 
compression factor of the gasket would 
also require consideration. Once again, 
the accumulation of data, rather than 
the time to draw the part, is the major 
prime factor. 

Here then, in the region of prepa- 
ration to draw, lies an opportunity to 
save effort without sacrifices in draw- 
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United-Carr’s new self-locking, plastic nut 
is designed for blind application and can be 
used with all types of metal finishes without 
scratching or chipping the surface. Its plastic 
fingers provide rigid anchorage yet will not mar 
paint, polished metals or even porcelain. 

Inexpensive sheet metal screws cut their own 
threads and expand the nut’s fingers as they are 
driven, locking both nut and screw tughtly in 


How many ways can you use 


1 
} ] 


place. Screws can be removed and replaced 
several times without damage to the nut 

DOT plastic snap-in nuts are electrically non 
conductive and provide a high degree of insula- 
tion against heat transfer. For all practical pur 
poses, they also provide an effective vapor seal 

Available in several styles and sizes. Write for 
full information and samples or contact your 


nearest United-Carr representative, 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, 


MAKERS OF 
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ELECTRIC WHEEL COMPANY 
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Our Readers Say continued 


ing quality. It is the conclusion of the 
writer that any development enginee: 
ing department having more than fifty 
technical employees justifies a libra 
rian of engineering graduate level, 
broadly familiar with commercial prod 
ucts and capable of understanding ap 
plication problems in the early design 
stages. In small groups, the overhead 
salary costs can be eased by using 
part-time librarian. 

[he thread symbols used in the 
figures are acceptable forms of simpli 
fied line work, and it is believed that 
limited use of further simplifications 
is in order. However, the savings from 
such practices are not likely to make 
startling accounting news. 

Marvin O. Younc 
\/] American Engineering Co 


Punched Card Equipment 


To the Editor: 


I am writing in reference to my ar 
ticle “Using Punched Card Equip 
ment for Automatic Machine Tool 
Control,” Product Engineering, Junc 
1955. I was very pleased with the 
general layout and editorial revisions 

Two errors occurred in this article, 
both typographical in nature. The first 
error occurs on page 175, first column, 
in the large equation, center of page 
It should read 


(di — de) (8 
(0; — 02) (03 — O2)? 03 — 62) (0; — 02)? + 


2 3 


"oe = 


(di — 2) (0 6.) 3 — 2) (0; — 62) 

Che second error occurs in the sen 
tence at the center of the left-hand 
column, page 176. This should read 


“The equation for the angle of movement 
of cutter, Hy, is: 


He = Ls c -— 


where L; = arc length corrected for 
center distance.” 


A third error, just below the last 
equation, first column, page 176, was 
in my original copy. It should read: 
“The calculations are programmed in 
64 steps and require 30 digits of input 
and 10 constants, two of which are 
the radius of the cutter and the cen 
ter distance of the gears of cutter, pre- 
viously defined as equal to I, but now 
compensated to be true value.” 

Aan H., STILLMAN 
Sperry Rand Corp 
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TAYLOR 
Vuttamized fibre 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES 


Tips for designers 


<o 
XE 

Terminal strips for aircraft electronic 

equipment Grade GEC epoxy laminate, 

and of Grade 353 and Grade C phenol 

laminate . . . each chosen for properties to 


match the individual application. 
= 


sy 
f = } 
a 
("| WW 
— 
Eottom of golf bag is made of Taylor 
Vulcanized Fibre... a tough, abrasion re- 


sistant material readily formed to the de- 
sired shape 


~ 


Fuel line clamp for a fighter airplane's 
“pipeline” system is machined from Taylor 
fabric base laminate which has high me- 
chanical strength and resists extreme tem- 
perature and humidity. 


Liners for circuit breakers are made 
of Taylor Vulcanized Fibre, whose arc- 
resistant properties protect the breaker's 
molded base from the damaging effects of 
arcing at the breaker points. 





Dayle ve Daulbvicaling 
FACILITIES 


Your production problems can 
often be simplified . . . schedules 
safeguarded . . . inventory head- 
aches cured . . . and overall costs 
reduced by having Taylor fabri- 
cate finished parts of vulcanized 
fibre and laminates to your 
specifications. Efficient, mcdern 
facilities are ready to serve you. 
Write to Taylor about your spe- 
cific requirements 











Shop Talk 


TAYLOR 


rieeze ¢@. 


Plants in Norristown, Pa. and La Verne, Calif. 


* COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Distributor breaker assembly uses Taylor XX laminated tubing for the contac? arm bushing. This paper 


base laminate maintains high dielectric strength under humid conditions, has good dimensional stability 


and machines readily 


Design for performance and economy— 
with Taylor Phenol Laminates 


You can be sure of getting per- 
formance to fit your product at a 
price to fit your budget, when you 
design with Taylor phenol lami- 
nates. More than thirty different 
grades offer you a broad combina- 
tion of electrical, physical and 
machining properties that cover a 
wide range of product applica- 
tions. 


Included in this selection of mate- 
rials are paper and fabric base 
grades. Notable among these is a 
family of hot punch laminates— 
the new ‘300’ series. Especially 
developed for the increasingly 
stringent demands of modern elec- 
tronics, this series marks a new 
high in ease of fabrication and 
economy .. . . plus exceptional sta- 
bility under all climatic conditions. 


You'll find that Taylor laminates 


Product Enginecring 


can lead to real economies in pro- 
duction, through their excellent 
punching, staking and machining 
qualities. They come in forms 
that permit efficient production 
of varied shapes . . . sheets 49” by 
49”, tubes and rods. And they’re 
a real bargain in performance, 
often giving you properties found 
only in premium-priced materials. 


Equally important, you’re always 
sure of quality. Taylor formulates 
its own resins . manufactures 
its own special grades of paper . . . 
all under the strictest laboratory 
control. 


Write today for a copy of the gen- 
eral catalog on these and other 
Taylor materials. And ask a 
Taylor specialist to see you for a 
consultation on your specific ma- 
terials selection problem. 
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Not a Drop of Leakage... that 


's the way 


attached to these shellac-cutting tan] 


Rockwood Ball Valve prevent clogging of the pipe 


No leaking, no maintenance 
...no wonder — they're Rockwood Ball Valves! 


Rockwood Ball Valves give you 
leakproof, trouble-free performance! 
The Parks Company of Fall River, 
Massachusetts, have had Rockwood 
Ball Valves on this line for 3 years 
without maintenance. 

Rockwood Valves prevent dripping 
and clogging of the pipe line, keeping 
production at a steady uninterrupted 
pace. There has to be a good reason 
for this kind of outstanding perform- 
ance and there is! 

In fact, there are four excellent and 
exclusive reasons why Rockwood 


ROCKWOOD 
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Ball Valves can give you such de- 

pendable service 

Full Round Flow no change in 
shape or volume of fluid stream 
no turbulence no minimum loss 

Quick Opening and Closing — only 
a quarter turn needed 

Longer Wear-Resistance chrome- 
plated bronze ball withstands abra- 
sion, pitting and scratching 

Leakproof Seal pressure of fluid 
automatically positions ball against 
seat to form tight seal. 


BALL VALVES 


If you are not now using Rockwood 
Ball Valves, send coupon today for 
complete Valves come 
in all pipe sizes. Tested and listed by 
Underwriters’ Laboratories, Inc. Dis- 
tributors in all principal industrial 


information. 


ROCKWOOD SPRINKLER COMPANY 
804 Harlow Street 
Worcester 5, Mass. 


send me illustrated 
tockwood Full Fl ) 
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PLASKON Polys 
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AIRCRAFT COMPONENTS. Toug! 
reinforced PLASKON Polvester Rs 
aircraft mes and othe 
the cul 


sins are widely 

aviation ; ications. Becau 
ique materials is not affected by ths 
presence of ail ASKON Polyester R 


LESINS art well suited 
for both ai u and ess molding operations. 





BCAT HULLS made fron i PLASKON P 


Resins al ‘ rs in the 
We h 
lay 


offe: 


ililaDle inte 





UL 


Hse 





oe 


TRANSLUCENT SHEETING. Superi 
properties are characteristi 
PLASKON Polyester | 


consistent uniformity enabling 


in 
ue itis 


high-quality-controlled panels month 


For further information on PLASKON Plastics and Resins, ad- 
dress BARRETT DIVISION, Allied Chemical & Dye Corporation, 
40 Rector Street, New York 6, N.Y. Phone HAnover 2-7300. 
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For extreme 
operating conditions 


CHECK YOUR FRACTIONAL H. P. MOTOR 
APPLICATIONS WITH 


EXTREME COLD EXTREME HEAT 


t fractional h.p. motor problem? dustry—Universal, Direct Current, Shaded 
k with fractional h.p. motor special- Pole, Induction and Servo Motor types as 
t be a problem of waterproofing, well as gear motors and blowers in ratings 
eat, extreme quiet operation, long from 1/2000 to 1/2 h.p. 
acting conditions, Howard has the If you use fractional h.p. mot 
ir need be sure to check with Howard. Write, wir 
tind that Howard makes the most complete Racine 2-2731 
ine of fractional h.p. motors in the entire in- peEpt. pt-» - HOWARD INDUSTRIES, INC. + RACINE, WIS. 


208 S. La Salle St., Chicago 4 + 942 S. La Brea Ave., Los Angeles 36 - Room 4822, Empire State Bidg., New York 


ty 


DIVISIONS: (—,M@) ELECTRIC MOTOR CORPORATION @) CYCLOHM MOTOR CORPORATION (aE RACINE ELECTRIC PRODUCTS 
\ } Pf 
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Small Part or Large... 
Produce Them Faster and 
at Lower Cost with 


Bag mold being readied for aircraft radome. 


EYNC 


polyvinyl alicohol 


From the reinforced plastic pipe section to 

the aircraft radome above, bag molding with Reynolon 
Polyvinyl Alcohol Film offers definite udvantages to 
design and production men in diversified industries. 
Plastic bag molds can be made faster than matched metal 
dies thus you can get into production quicker. Bag 
molds also are less costly than matched dies. And — 
the high elongation features of Reynolon Polyvinyl 
Alcohol Film as well as its non-inhibiting and clean 
separating qualities make it ideal for use in molding 
reinforced plastics. Design freedom is still 

another important “plus” for bag molding with 
Reynolon Polyvinyl Alcohol Film. 

Highest quality, clear, strong Reynolon Polyvinyl 
Alcohol, Pelyvinyl Chloride, Polyethylene and laminates 
of Polyethylene and Cellophane are all available in 
many standard specifications or can be economically 
produced for your specialized requirements. Our 
Technical Product Development Service is also 


available to you without obligation. 
Photos courtesy of: 
Zenith Aircraft 
Division of Zenith Plastics Co 


Gardena, Calif. - . 
For complete information, 


contact your nearest Reynolds Metals Company office or write 
PLASTICS DIVISION, 


REYNOLDS METALS COMPANY 
3802 GEORGIA STREET » GARY, INDIANA 


~ 
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electrically heated oil eliminates high-pressure steam 
... improves performance of plastic blending mill 


To heat a plastic blending mill to temperatures ranging 
from 200 to 450°F was the problem faced by this 
manufacturer of extruded plastic films. 

A steam system did not prove entirely adequate. 
For in order to supply the higher temperatures, it re- 
quired high pressures. This put considerable strain on 
the expensive blending machine and other parts of the 
system. Losses in production time and material occurred 
while ‘waiting for pressure” during temperature changes. 

Attaching a Chromalox Electric Oil Circulation 
Heater to the blending machine solved the problem . . . 
for electric heat generates high temperatures without 
high pressures. Heater inlet and outlet are attached 
directly to the steam lines. An oil circulating pump 
forces hot oil through the mill rolls. Installed capacity 
is 15,000 watts. Built-in automatic control measures out 
exact degree of heat to provide wide range of tempera- 
tures needed for fast, accurate blending. 


Send for your copy of F1550— 
101 Ways to apply Electric Heat.” 


Results are improved blending quality. Substantial 
increase in production. Considerable savings in raw 
materials. Reduction in maintenance. 

This problem-solution-result approach has enabled 
us to help many manufacturers produce better, faster, 
at lower cost. 

Always available to you are our research, engineering, 
design and modern manufacturing facilities. The world’s 
largest factory stock of industrial electric heaters plus 
local stocks at strategic points. And a 33-city nation- 
wide sales-engineering service. 

Let us know your problem for controlled heat and 
we'll go all out to help you find the right answer 
electrically. 


A-4437 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8, Pa. 
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duction man you know how saving an operation lo 

unit cost. Continuous rolli ~formi 9, notching and 
cutting to length saves } ours, time and money... 
eliminates extra handling and assures you of uniformity and 
accuracy of product. Equipment in our modern plant can turn 
out your rolled or formed parts from ferrous or non-ferrous 
metals by the thousands... yes...hundreds of 
thousands of sections if required, and on a good 

delivery schedule. Let Roll Formed Products 

Company work with you on your next requiremeni. 

Send us blueprints or parts for prompt quotation. 

We would like you to know more about us. Our 

story is well told in our new catalog No. 1053. 

it shows you just what we do and how we do 

it. Write Roll Formed Products Company, 

Youngstown, Ohio, 


ROLL FORMED PRODUCTS 


COMPAN Y 


MAIN OFFICE AND PLANT 
3756 OAKWOOD AVENUE YOUNGSTOWN, OHIO 
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to Original Equipment Manufacturers 
Who Use Permanent Magnets 


May we have | minute and 2 seconds 
to tell you why Indiana Steel Products 
Company can do the best job, and 

the most thorough job, of supplying 
your permanent magnet requirements? 


HERE ARE 5 reasons: 












































FIRST ... we're specialists. Indiana Steel Products Company has concen- 
trated on manufacturing permanent magnets for more than 45 years! Attention 
and interest are not spread over many different and unrelated products. 


SECOND .. . all Indiana salesmen are trained engineers. In many cases, they 
can give on-the-spot assistance with immediate problems ...no delay while 
they check with the home Office. 


THIRD .. . Indiana sales engineers draw on our company’s 45 years’ experi- 
ence in designing and producing permanent magnets for every conceivable type 
of application. More often than not, he has a/ready encountered problems 
similar to yours. 


FOURTH ... competently staffed local offices, with direct communication 
with the home office, assure you of the best possible service . . . expedite rush 
and emergency deliveries, when necessary. 


FIFTH .. . Indiana salesmen are backed by the World’s largest engineering 
staff devoted solely to the design and application of permanent magnets. .. and the 
World’s largest and most complete magnetic research and production facilities. 


DO YOU ANTICIPATE a need for magnets 
in your experimental work, or for use 
around the plant? Catalog #11-C9 lists a 
wide assortment. Drop us a line... we'd 
like to send you a copy. 


INDIANA 
PERMANENT THE INDIANA STEEL PRODUCTS COMPANY 


World’s Largest Manufacturer of Permanent Magnets 
MAGNETS 3 ‘ / g 
VALPARAISO, INDIANA 
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_ ANNOUNCEMENT / 


Teer-Wickwire, manufacturer 
of precision parts, 
takes over Lindberg cylinder line 


Now Lindberg Air and Hydraulic Division of 
Lindberg Engineering is Lindberg Air and Hy- 
draulic Division of Teer-Wickwire & Co. Opera- 
tions have been moved from Chicago to Jackson, 
Michigan, into a new plant devoted to cylinder 
manufacture. 

Out of this modern 60,000 square foot plant 
at Jackson will come the present line of Lindberg 
air and hydraulic cylinders, manufactured to 
new standards of quality, durability and per- 
formance. In development now, and due for 
release soon, are revolutionary new cylinders 
to meet tomorrow's requirements with less 
bulk, less weight, less cost. 


WHO IS : 
4 


TEER-WICKWIRE & €0.2 SES. 


We are specialists in mass pro- 

duction of precision parts and 

components at low cost. We have been a contract 
manufacturer for the automotive industry for 25 years. 
We are exclusive suppliers of several components for 
some of the largest makers. Our plants are tooled with 
the latest machines. We combine proven production 
methods with rigid quality control systems to achieve 
high quality at competitive costs. Al/ of this experience 
now goes to work for users of air and hydraulic cylinders! 


The Monarch Tracer-type lathe 
pictured is typical of the modern 
machine tools used in our plant. 


LINDBERG AIR AND HYDRAULIC DIVISION ¢ 
TEER-WICKWIRE & COMPANY 


Jackson, Michigan 
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WH AT~—HanbDLEs LIKE CARBON STEEL? 


That's right. Worked with the same techniques as carbon steel, Lukens “‘T-1"’ 
steel cuts equipment costs, reduces field fabrication headaches. 


Although Lukens “T-1” steel is a tough, high strength, 
heat treated steel, designers and engineers will find that its 
ready weldability and excellent wear characteristics will pay 
off in design freedom and increased equipment efficiency. 
Because this low carbon, quenched and tempered steel 
poses no unusual problems in welding, equipment can 
easily be fabricated, modified or repaired not only in the 
shop but also in the field. Three times stronger than carbon 
steel, this new steel has lighter weight and reduced thick- 
ness in comparison to heavier, thicker plates of carbon 
steel, thereby reducing material, construction and ship- 
ping costs. 

Lukens’ range of steel plate sizes—including the widest 
and heaviest plates available anywhere—makes possible 














additional savings through the use of wider plates that re- 
quire fewer welded seams. Lukens “T-1” steel’s resistance 
to the combination of wear and impact abuse lowers main- 
tenance and replacement costs, lengthens equipment life. 

The latest addition to Lukens’ complete line of carbon, 
alloy and clad steels, this new steel’s unusual combination 
of properties suit it especially to applications in pressure 
vessels, bridges, shipbuilding, construction machinery and 
general industrial equipment. On problems of design, 
material selection, application and fabrication techniques, 
Lukens offers full technical assistance. If you would like 
further information on Lukens “T-1” steel, write for 
Bulletin 775. Address: Manager, Marketing Service, 775 
Lukens Building, Lukens Steel Company, Coatesville, Pa. 


“T-l" STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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Here’s the Relay for na 
today’s high speed devices 


Highly Sensitive 
No Contact Bounce 
Billions of Operations 


@ Announcement of the CLARE Type T High Frequency 
Relay two years ago set off such a deluge of inquiries 
for samples and information that it is only just now that 
production facilities permit us to mention it again. —— WR kh rune 

Originally designed for use in an analog computer, - eX cover removed 
this relay is ideal for designs which call for a highly ¥ e\ \s Care) rondy See mounting. 
sensitive relay completely free from contact bounce and 
capable of billions of operations at extremely high speeds. ae 

Pull-in time of this relay, for instance, is 120 micro- . AMPHENOL } 
seconds. With dropout time of 100 microseconds, the | r S Gheket 
relay follows up to 2500 cycles per second; aperiodic to 
1000 cycles per second. 

Manufacture of the CLARE Type T Relay, with its 
high speed, no bounce and other unusual characteristics, 
necessitated the development of entirely new techniques. 
It is built to extremely close tolerances, with a high 
degree of precision and fabricated under conditions of 
utmost cleanliness. 











‘SPECIFICATIONS 


MECHANICAL ELECTRICAL TYPICAL CHARACTERISTICS 


Size: 1-15/16 in. dia. x 2-3/16 in. overall. Operate Ampere-Turns: 8 to 20. Coil Resistance: 135 ohms. 
Weight: 5 oz. Release Ampere-Turns: 1 to 4 less than oper- 
- : Coil Inductance: .35 Hy. 
Mounting: Equipped with plug, to fit standard one SenpEe-Lerne y 


. Nominal Ampere-Turns for High-Speed 
6-pin octsl socket. Operation: 16 to 40. Operate Current: 10 to 12 ma. 


Speed of Operation: wil! follow 2500 cycles per 

second; aperiodic to 1000 cycles per second. Release Current: 8 to 10 ma. 
Operate Time: 100 to 180 microseconds. lent 

: n ead tate; 

Release Time: 60 to 120 microseconds. ye oe 40 ma., steady state; 
Contact Bounce: None. 
Contact Current Rating: 0.05 amp., max. 
Contact Voltage Rating: 150 V., max. 
Coil: Dielectric Strength: 500 V., rms. Release Time: 100 microseconds 

—— Coil Resistance: up to 600 ohms. 

Type: Single winding, bobbin-wound. Life Expectancy: 5 x 10° operations (determined Energizing Circuit: Coil in plate circuit of 

Wire: Heavy formex. by contact load). vacuum tube with 300 voit plate supply 


Cover: Removable dust-tight cover. 


Contacts: 
Type: Form A (s.p.s.t., normally open) 
Material: Platinum-iridium 
Gap: 0.0005 inch 


Pressure: 30 grams, min. (Coil energized 
with 50 ampere-turns) 


Operate Time: 130 microseconds. 


For full information on the CLARE Type T Relay 
—or for consultation on any relay problem—see your 
nearest CLARE Sales Engineer or write C. P. Clare & Co., 


3101 Pratt Blud., Chicago 45, Illinois. In Canada: io 
Canadian Line Materials Lid., Toronto 13. 


Cable Address: CLARELAY. 


Send for Clare Bulletin Number 117 
FIRST IN THE INDUSTRIAL FIELD +> 




















No grinding needed when you use 
Firestone plastisol resin. An extremely 
fine powder with high molecular weight, 
EXON 654 readily disperses in plasticizer 
with simple stirring equipment. 


Exon 654 is expressly created to impart 
excellent heat and light stability, physi- 
cal toughness and chemical stability to 


\ your products. 


EXON: each resin engineered for a specific problem 


EXON 654¢ 


specifically for 


Plastisols 


Pastes formulated from Exon 654 show 
exceptional viscosity stability and flow 
properties. Unsurpassed for processing 
ease and efficacy in coating fabric and 
paper, they endow these products with 
unusual tear and wear resistance. 


Whatever your particular problem, 
you re likely to find the specific remedy 
in one of the many EXON resins. 


For complete information or technical service on the entire line 


of Exon resins, call or write today. 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 6T 


DIVISION OF FIRESTONE TIRE & RUBBER CO. 


Product Engineering — September, 1955 





Harvey precision forgings... 
making one part 
do the job of dozens 





RESEARCH ... DEVELOPMENT .. . PRODUCTION 
Harvey does all three as a leading independent producer of aluminum 
extrusions in all alloys and all sizes, special extrusions, press forgings, 


hollow sections, structurals, rod and bar, forging stock, pipe, tubes, 
impact extrusions, aluminum screw machine products and related products. 
Also similar products in alloy steel and titanium on application. 


Here’s an aircraft beam . . . made the old way. Each 
one of the pieces you see must be handled sepa- 
rately, brought to an assembly area, laboriously put 
together with upwards of 40 bolts, almost 200 rivets. 
And it’s only one of many similar beams in a typi- 
cal modern plane. 





Harvey precision forging can do the same job bet- 
ter with a single piece. Minimum draft eliminates 
weight . .. precision design requires only simple 
slotting and boring at attachment points . . . service 
and maintenance time on the finished plane are 
sharply reduced. 


MAKING THE MOST OF ALUMINUM... FOR EVERYONE 


HARVEY 


luminum 














HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA—BRANCH OFFICES IN PRINCIPAL CITIES 
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Dont Cet the problems of, miniaturization tie you up! 


Wield your bade on this coupon. Iwill put you onthe 
maitiug list to receive-bi-monifily and without charge - 
MPBs Engineering News covering the latest developments 

i, in the use of MPBis<such as these OBSe-- 


CUT ON DOTTED LINE NOW 


ision Park, Keene, N. H. 
receive the MPB “ENGINEERING NEWS” 





company 





street ci zone state 


MINIATURE PRECISION BEARINGS, INC., KEENE, N.H. 
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Everything’s 
under control... 


v*s 


DRIVE 


® 


Smooth, versatile Reliance VARIABLE SPEED DRIVES are made to help you 
keep everything under control ! 


Dynamic response for rapid starting, stopping and reversing; hairline accuracy 
for maintaining required line speeds; positive, step-by-step assurance of optimum 
speeds during each processing cycle; precise delicate regulation of quantity, quality, 
color, shape, form and size. . . in fact, EVERYTHING is precisely controlled by 
Reliance V*S Drives. 


For faster line speeds, smoother acceleration and deceleration, more sensitive 
tension control and other outstanding production dividends in your plant, call the 
nearest Reliance sales office . . . or write for Bulletin D-2311. Reliance Electric & 
Engineering Co., 1080 Ivanhoe Road, Cleveland 10, Ohio; Canadian Division— 
Welland, Ontario. D-1498 


RELIANCE tncintcaine co. ° 
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Advantages 
of Worm Gearing 


By J. E. GutTzWwILLer 


Assistant Chief Engineer, Worm Gearing Department 


De Laval Steam Turbine Company 


Interchangeability—The De Laval Steam Turbine Company 
was one of the first, if not the very first, manufacturer of 
heavy duty machinery to build worm gearing with inter- 
changeable parts manufactured under limit gage control. 
Thus, worm and gear sets of like center distances but of 
different ratios can be readily interchanged if revision of 
speeds becomes necessary. Standard parts are always avail- 
able for maintenance. 

High Shock Load Capacity—The worm gear tooth form is 
such that the gear teeth are under a crushing, rather than a 
bending load. For this reason extremely high momentary 
and shock loads, damaging to many forms of gearing, can be 
successfully withstood. High momentary overloads seldom 
cause failure, as worm gear ratings are figured on the wear 
resistance of the gear teeth. 





Standard 142° involute 
spur gear tooth 

and old time 

worm tooth. 








20° stub gear tooth. 








De Laval 

Worm Gear Tooth. 
Note, line of pressure 
falls inside 

base of tooth. 











Long Life—Bronze gear teeth maintain their correct form 
due to the regenerating action of the hardened steel worm, 
which retains its original shape throughout years of wear. 
A worm gear drive actually improves with service. This fact 
is peculiar to worm gearing and contributes to its recognized 
long life. 

Smooth, Quiet Power—De Laval worm gearing transmits 
power by a continuous shockless action. Three or more 
teeth are in contact at all times, giving an even flow of 
torque and uniform angular velocity and eliminating vibra- 
tion, pulsation, chatter and customary gear noises. 
Compact Right Angle Drive—The use of worm gearing makes 
a neat, closely coupled, compact drive, with the motor 
shaft at right angles to that of the driven machine. 

"arger Gear Ratios Simplify Design—Worm gearing offers 
larger ratios of speed reduction in a single compact set, 
another space-saving feature for the design engineer. The 
larger gear ratios obtainable in a single worm and gear set 
reduce the number of meving parts required. 

Safety and Ease of Maintenance—The small number of 
moving parts in a worm gear drive may be readily enclosed, 
thus avoiding the hazard of exposed moving parts. Assuming 
proper lubrication, worm gearing operates with minimum 
attention, even under the most adverse conditions. 


Reference Manual On Worm Gear Sets 


Design engineers will find this new 

catalog a helpful working tool 

in the selection of worm gear sets. 

It contains examples of how to 

select worm gearings, worm and 

gear data, standard worm mounting 

dimensions, horsepower ratings, 

data on shaft stresses as well as 

other information. 

Write on your business letterhead for Catalog 5000 to 
De Laval Steam Turbine Company, 801 Nottingham Way, 


Trenton 2, New Jersey. ou 208 
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Users of tubing for cylinder applications 
now you can have this new... 


J&L Cold Drawn ELECTRICWELD 


Tubing with a} ; ID Finish 


Reduces your overall production costs in appli- 
cations like these 


cylinder tubing 

hydraulic and pressure tubing 
e shock absorbers 
® ordnance components 


This new drawn-over-mandrel grade tubing with 
its mirror-like inside surface finish is today busy 
helping manufacturers reduce or entirely elimi- 
nate costly machining on many applications and 
is being substituted for more costly types of steel 
tubing. For example, it may be used, without in- 
side honing, for many cylinders through which 
plungers are passed. 


J&L Cold Drawn ELECTRICWELD Tubing 
with a Special Smooth ID finish combines the 
physical advantages imparted by today’s modern 
electric welding techniques with those of cold 
working. It withstands high internal hydrostatic 
pressures, carries heavy torsion loads, re sists high 
frequency vibration, and offers a favorable we ‘ight- 
to-strength ratio for applications in which loading 
occurs in all directions. 


J&L Cold Drawn ELECTRICWELD Tubing 
can be furnished in its three specifications in OD 
sizes from %-inch to 2% inches and in wall thick- 
ness from 20 to 10 gage, 0.035 and 0.134-inch 

respectively. 


This new booklet provides the information you need 
. specifications . . . tolerances . . . chemistry .. . 
| mochaniont properties . . . annealing . finishes. 


Send for your free copy today! 


Jones & Laughlin Steel Corporation 
Dept. 409, 3 Gateway Center, Pittsburgh 30, Pa. 


Send me a copy of your new Cold Drawn ELECTRICWELD 
Booklet. 


cL 
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HOW DOES HE BREATHE AT 40 FATHOMS? 


Above: Diver entering pressure 
chamber for simulated dive 


At Right: Checking test data re- 
corded on Brush instruments. Offi 
cial photographs courtesy U.S. Navy 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZOELECTRIC MATERIALS . ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 


Brush instrumentation 


writes the answer during 


“dry-land dives”’ 


The Navy’s Experimental Diving Unit 
uses versatile Brush Recording Systems 
for a host of tests. Here a diver enters a 
pressure chamber for a “dry-land dive” at 
various simulated depths. Using strain 
transducers, Brush instruments record the 
pressure of the diver’s breathing and the 
rate of air flow. Blood pressure and work 
movements are also recorded to evaluate 
the physical effects on the diver and 
performance of the equipment. 


However difficult the measurement prob- 
lem, Brush Recording Systems help you 
get the facts. Use them in your testing and 
research. Brush offers a complete line of 
direct writing oscillographic systems: 
portable, rack or console mounted, for 
recording 1, 2, 4 or 6 channels of data. A 
wide range of recording speeds, from 10” 
per day to 10” per second, simplifies 
analysis. For complete information write 
Brush Electronics Company, Dept. L-9. 
3405 Perkins Avenue, Cleveland 14, Ohio. 


COMPANY 


Division of 
Clevite Corporation 


Preduct Engineering September, 





for rapid disconnect 


use cannon 


“unit plug-in” 


s\ 


“vr Ss 


™“ 


connectors 


RTC series 


speed up inspection... testing... maintenance! facilitate interchangeability! 


You can connect, disconnect, interchange, replace, test, 
and inspect instruments, assemblies, and sub-assemblies 
easily and rapidly when you use Cannon ‘‘Unit Plug-in’’ 
multi-contact electric connectors. 
You'll find some with shells. . . some without. Shell 
Style units. ..in a wide variety of designs. . . are ruggedly 
constructed to take the many ‘‘in’’ and ‘‘out’’ operations of 
rack, panel, chassis, and sub-assembly applications. Varied, 
simple, but always rigid mounting facilities provided on each 
connector half. Standard, miniature, sub-miniature sizes. 
Either connector half may be made into a plug by use of an end bell. 
Up to 156 contacts. And... an amazing number 
of combinations of contacts for control, audio, thermocouple, 
cO-ax, twin-ax, as well as pneumatic connections. In single- or 
double-gang. Special moisture-proofed types. Standby units 
feature gold-plated contacts to withstand deterioration and corrosion. 


Write for full information. Write TODAY! 


a 
\ 


<@ 
\e 


first in connectors 


- Rees oe my WY ea < 
i © 
CAINNONEIPLUGS' 
Please refer to Dept. 106 
CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, 


California. Factories in Los Angeles; East Haven; Toronto, Canada; London, 
England. Contact representatives and distributors in all principal cities. 








4 ‘ ( { 
FOR TOP EFFICIENCY ... Logan Air and Hydraulic 


Equipment On Your Product ... In Your Plant 


LOGANSQUARE CYLINDER 


FOR AIR OR OIL 


ILLUSTRATED — 
CUTAWAY OF CYLINDER 
WITH FOOT MOUNTING 


NOTE—Compact, Rugged 
Construction... 


Designed for easy mounting 





= | : ILLUSTRATED — 
LOGANSQUARE d a BASIC MODEL 


CYLINDERS 








STANDARD BORE SIZES:— MOUNTINGS:— 


lle” to 8” Full range of mountings and mounting combi- 
nations to meet practically any requirement. 
MAXIMUM STROKES:— Tie Rod—Blind End, Rod End, Both Ends 


Up to 5 feet 150 psi Air = Foot — ' 
Up red g fact 80 er Air frunnion—Blind End, Rod End 


T 2 fant K ej . Centerline 
, feud te. P22. Flange—Blind End, Rod End es. 
Up to 5 feet 250 psi Oil Pivot—Bolted Clevis, W elded Clevis 
(nonshock) Rod—Single or Double End ; 
Rod end has male threaded extension. 
Other size male threads and female tapped 
ends available to customer’s specifications. 


__ Write fr kdgannguare Vides. 100-5 


National Tool Builders 
Assn., National Fluid 


er ge LOGAN MANUFACTURES 7023 STANDARD CATALOGED ITEMS 

FREE CATALOG ON REQUEST 
» AIR CONTROL VALVES, Cat. 100-4 »* AIR CHUCKS, Cat. 70-1 * AIR CYLINDERS, Cat. | 1 AIR -DR AULIC 
CYLINDERS, Cat. 100-3 * AIR and HYDRAULIC PRESSES, Cat 51 « COLLET GRIP TUBE FI rINGS, Cat. 200-5 


»| HYDRAULIC CONTROL VALVES, Cat. 200-4 * HYDRAULIC ‘CYLINDER S, Cats. 200-2; 200-3 « HYDRAULIC 
* POWER UNITS, Cat. 200-1 * SURE-FLOW COOLANT PUMPS, Cat. 62 


LOGANSPORT MACHINE CO., INC., 812 CENTEF AVE., LOGANSPORT, IND. 
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The “NEW PLANT’”’ Edition 
of The 


WILCO BLUE BOOK 


The most complete reference manual ever compiled on Thermometals, 
Electrical Contacts, Composite Metals, and Special Purpose Alloys 


We of the H. A.Wilson Company feel it is fitting to 
designate this latest edition of our comprehensive 
Engineering Handbook on Wilco Materials as the 
New Plant Edition. 


Our new plant, with its acres of floor space, con- 
tains the most modern research, engineering, and 
production equipment in the industry. It reflects 
the success of 40 years of cooperative service to 
American industry, dating from the early days of 
the first World War, when the H. A. Wilson Com- 


pany produced the first American-made thermo- 
static bimetal. 


Likewise the Wilco Blue Book offers the greatest 
possible service and saving of time to the engi- 
neers who specify materials to manufacturers of 
precision equipment, in the automotive, aircraft, 
electrical, and other industries. Qualified personnel 
may obtain a copy free by writing on their com- 
pany letterhead. For advice on specific problems, 
ask for Wilco Engineering Service. 





Simplify your sealing problems... 





with Johns-Manville Precision moulded packing designs for 
pressure applications in hydraulic and pneumatic equipment 


1. Type “A” Packing Cups for pistons 
(the original “square heel” cup design) 


3. Uneepac Packing for rods and pistons 


5. V-Rings packing for rods and pistons 


7. U-Cup Packing for rods and pistons 


4. Hat Cup Packing for rods 


6. Cumpac #239 packing for rods 


THE WIDE VARIETY of Johns-Manville Packing de- 
signs enables you to handle practically any sealing 
problem. The designs shown on this page are obtain- 
able in a broad range of standard sizes and in materials 
designed for either usual or special service conditions 
encountered in hydraulic and pneumatic equipment. 
Johns-Manville also produces oil seals, moulded gaskets 
and miscellaneous shapes to specification. See your 
local J-M distributor or J-M sales office for product or 
engineering data. Or write Johns-Manville, Box 60, 
New York 16, N.Y. In Canada, Port Credit, Ontario. 


Mi Johns-Manville MOULDED PACKINGS 
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Torq-Master, used with 
torque converters 

and fluid couplings in 
the lumber Industry 


Right angle 
vertical pump drive 


50 basic designs G-E gearmotor 
Z , =) 


a (Le ee | 


WESTERN a =. 


GEAR {0 


custom engineering Centrifugal 

blower, 
specialized machinery Sesign sizes 
for every purpose 


complete line of electro - eae 


Helicopter rotor 


a mechanical catalog products 
gears of all types and sizes 
’ | >] Aircraft cable 
drum type 
Miniature precision _ ¥ hoist, hydraulic, 
differential unit - Re ee or etectr 


Rotary actuator powered by 
Ss " both hydraulic and electric 
Trawl winch motors. One of hundreds 
of basic designs 


Horizontal stabilizer actuator 
unit. AC and DC power 
providing three speeds for 
nanual, auto pilot and 
coarse control 


“The difference is reliability” « Since 1888 
Engineering service available without obligation. Let us quote you on your needs. 
FOwte teanmsmrisstior 
Address Executive Offices, Western Gear, P.O. Box 182, Lynwood, California PACIFIC-WESTERN PRODUCTS | GEARS © MACHINGRT « 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 
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How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or 
guarding electrical apparatus — Mosinee 
specially developed papers help do the 
job better. 


N these and hundreds of other cases involving in- 














sulation, fabrication, lamination, processing or 
packaging — Mosinee papers play an important part 
in getting optimum results with minimum trouble 
and expense. 
It will pay you to find out how Mosinee experts 
cooperate with industry to develop specialized papers. 
Current applications of Mosinee papers will suggest 
immediate ways in which you can make substantial 
Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
information. A high rate of moisture absorption with wet 
strength are two of the critical properties of this 
highly specialized paper. In addition, this paper 


savings in time and money. Write today for complete 


PROTECTION — he i must be adapted to easy slitting and expanding in 


cs 


the conversion operation for pad construction. 
Here's typical Mosinee precision control at work. 


INSULATION 


Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
tems. The process of making these papers flame-resistant 
was developed by Mosinee technicians. This process, appli- 
cable to many types of paper, may help you solve a product 
or processing problem. 


MOSINEE PAPER MILLS COMPANY 
DEPT. PE © MOSINEE, WISCONSIN 


Special analysis Mosinee papers improve 
performance of electrical components. These 
electrical insulation papers must be closely con- 
trolled to provide a low ash and chloride content. 
They are used extensively as layer insulation between 
turns of field coils and in transformers — from 
the smallest to one of world’s largest. Ask about 


Specialists in industrial paper technology — ‘ . : : 
Mosinee papers for your electrical requirements. 


makes fibers work for industry. 
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; 


The SR-50 is a new, low-cost automatic 
speed control for A-C- motors from 
5 to 500 H.P. 


Turn a dial to the speed required and 
this speed is maintained regardless of 
line or_load variations. 


For automatic control the SR-50 may be 
operated by a sensing element which 
responds to temperature, pressure, liquid 
level, tension, acidity or light. 





Mail this coupon for information, 


f 
- 
5 


information regarding SR-50 Control Equipment for following application: 


Volts Phase Frequency HP. Speed Range 








! 


Control Requirements 








| 

















! 
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How would you solve these tricky 


temperature control 





1. KEEPING A PAINT HEATER EFFICIENT was the problem. It was 
solved with the help of a Fenwal heavy duty block THERMO- 
SWITCH® unit. Heat from a 2000-watt source is accurately held 
at 150F —for top efficiency. Users just plug it in, forget it. 
THERMOSWITCH unit is attached to explosion-proof block, as 
shown in diagram. 





3. COOLING PRINTING PLATES. If printing plates cool too fast, 
they shrink if too slow, they become porous. Reject plates 
were practically eliminated when a solenoid water valve was 
substituted for a hand valve — with a Fenwal THERMOSWITCH 
unit guarding the water temperature closely and operating the 
valve whenever the set point was passed. THERMOSWITCH shell 
itself “‘senses’’ change. 


problems? 


or 5 om ' ow 


2. PROTECTING MACHINERY. Engineers wanted to prevent motor 
damage to automatic brush assembly equipment by starting the 
operation shortly before the sealing compound (pitch) reached 
the liquid stage. Upon Fenwal advice an inverse type THERMO- 
SWITCH unit was installed to close circuit when pitch temperature 
reaches 180F. Circuit opens only should pitch heaters fail. 


4. FREE CATALOG brings you complete data on the unique 
THERMOSWITCH unit. More details on problems discussed here 
if you want them. Fenwal engineers are always glad to help on 
special temperature control problems involving heat, humidity, 
pressure and other variables. Write Fenwal Incorporated, 
29 Pleasant St., Ashland, Mass. 


THERMOSWITCH™ 


Controls Temperature — Precisely 
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ae 
the G. A. GRAY CO. says OK hardened 


ways insure absolute accuracy during the 
long life of new 650 FC horizontal boring 


machine 


THE GA. GRAY CO, one of the world’s most respected large 
machine tool builders, uses hardened and ground bedways 
and cross ways mdde by the Ohio Knife Co. In addition to in- 
suring absolute accutacy during the long life of this machine, 
OK Hardened Bedwaysare the perfect mating surface for GRAY 
non-metallic bearing surfaces. 

Specially heat-treated tool stee] makes OK Ways practically 
wear-proof. Extreme hardness (65-66 Rockwell C) is uniform 
to a 3/16-inch depth or more, This is welded to a soft, tough 
steel backing under 2500. tons pressure, then precision ground 
to +.0002 inches. OK Hardened Ways are available in a variety 
of shapes and sizes or can be made to suit your requirements. 

THE G. A. GRAY CoO. is one of many Machine Tool Show 
Exhibitors using OK hardened produéts as components. Look 
for OK products on machines at the big Show. They are a good 
index to over-all machine quality. 

For free Ohio Knife bulletin, showing seven standard cross- 
sections in over 60 sizes, write Dept. 43-B 





Slitter Knives e Shear Blades e Work-Rest Blades « Cut-Off Blades « 
Hardened Spacers e Hardened Ways « Gibs « Ball Races « 
Bronze Ways ¢ Wear Strips 


THE OHIO KNIFE Co. 


CINCINNAT! 23, OHIO 
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High Impact Strength — CAMPCO can take it! Under Porcelainlike Finish — CAMPCO's sparkling finish . 
the most rugged punishment — as toys, kitchen is unmatched wherever you want bright, porcelainlike 
equipment, business machine housings — it retains cppearance. That's why you see it so widely 
its original finish and shape. used for kitchen and bathroom products, 


this is CAMPCO... 


which of its 
advantages 
make it 
just right 





for you? 





> Takes Any Shape — if it can be made from sheet, 
you can do it with CAMPCO. It's easily, quickly 
Ms formed into anything from 3-D displays a 





to multisectioned door liners. 





Any Color — CAMPCO comes in a full range of colors — 
opaque or translucent. What's more, you 

can paint or print on CAMPCO — it takes colors 
and printing beautifully. 


Low Unit Cost — CAMPCO is custom-made for fast, low-cost 
vacuum forming. That's why your dies can be inexpensive 
wood, plaster or sprayed metal... why it's a lifesaver 
for packages, toys, any product where low price is vital. 


Try rugged, gleaming CAMPCO for yourself, and 
make up your own mind. Specify size and thickness, 
and we'll send you free test samples. There’s no obli- 
gation, of course. Just mail the coupon, today. 





Fast Production — Vacuum forming and CAMPCO e 
|. Wa hbe Nee ee ot. . Eee 7} are a natural combination for speed. On many 


products, it is possible to go from design to pilot 
CAMPCO Division i poo aeuess production in 48 hours — using CAMPCO. 
Chicago Molded Products Corporation se 


CAMPCO DIVISION OF 


r 
| 

| ] Please send me CAMPCO samples_____wide by long 
| by_ thick. 
| 

| 

| 

| 

| 

| 

L 


Please send me detailed specifications on CAMPCO 


Pe OOS CHICAGO MOLDED PRODUCTS CORP. 
Addreee - 2726 Normandy Avenue 
City — State Chicago 35, Illinois 
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-Newly Designed. a integral 


.-- with completely standard 
round-frame, D-flange motor 


——- 


Every FALK Motoreducer 
has these “In-built”’ Factors— 





Precision Gearing. Heat treated alloy 
steel, precision cut and shaved helical gear- 
ing throughout . . . quiet-operating crown 
shaved pinions . . . taper bored gears for 


easy ratio changes. 


All-steel Housings. Unbreakable, strong, 
rigid. Generous overhung load capacities 
provided by wide bearing spans, large shafts 
ond bearings. 


The basic E design permits 
maximum use of standardized 
ports . . . closer control over 
materials, processing, inspection 
and assembly . . . resulting in 
faster delivery from inter- 
changeable stocked assemblies. 


Streamlined inside and outside. Smooth, 
clean surfaces; machine welded construction 
conforms to NEMA motor frames. 


Positive Lubrication. Large sump capacity 
. oil-tight construction assures clean lubri- 

cant... direct dip of revolving elements pro- 

vides positive lubrication at all speeds. 


Wide Speed Range. Selective ratio combi- 
nations provide output speeds from 1.5 rpm 
to 1430 rpm with stock gears. 


Sealed Housings. Duc! closures and one- 
way vents keep oil in, dust and moisture ouf. 
Units are splash-proof, leakproof, dustproof. 


(Gearmotor Type-Supplementing 
Falk All-Motor Line) 


Check and Compare 


Meet a faithful old friend in a new, 
modern dress! The famous, time-proved 
Integral Type all-steel FALK Motoreducer 
(Supplementing Falk All-Motor Line) has 
been redesigned into a compact, stream- 
lined unit providing the utmost in space 
economy—but retaining all the applica- 
tion versatility, long-life performance, 
easy-maintenance features and superior 
structural qualities that have made Falk 
Motoreducers the recognized standard 
throughout industry. 

In this new Integral unit—rated in 
accordance with AGMA Standards—a 
completely standard round-frame, D flange 
NEMA motor is mounted directly on the 
all-steel Motoreducer housing. The motor 
remains a separate piece of equipment. 
Size and arrangement of the standard 
housing permit widest ratio range—from 
3.36:1 to 542:1. 

In order to meet the widely diversified 
needs of those who manufacture industrial 
equipment, the newly designed Integral 
Motoreducers are available in horizontal 
and vertical models, both in concentric and 
right-angle types; double, triple and quad- 
ruple reduction; horsepower range, | to 
40 HP. Prompt stock shipment in standard 
ratios is offered. Write for Bulletin 3104, 


...@ good name 
in industry 


THE FALK CORPORATION - 3001 W. Canal St. - Milwaukee 8, Wis. 














APPLYING ATOMIC POWER? 


Call on Solar skills with special metals for design 
and production of nuclear industry components 








BUILDING FOR THE ATOMIC AGE calls for 
many special skills. For 28 years, Solar 
has been solving the problems that 
today confront nuclear engineers— 
extreme pressures, intense temper- 
atures, corrosive conditions. Solar 
overcomes these hazards with highly 
precise fabrications of stainless steels, 
super alloys, titanium and other metals. 
This knowledge—expressed both in top 
quality contract production, and in the 
varied Solar proprietary lines—is now 
available to business firms and govern- 
ment agencies in the nuclear field. 


SOLAR BELLOWS for an AEC installation 
are shown below. They are one of sev- 
eral components being built currently 
for nuclear processes. In production 
they demanded strict surface perfec- 
tion. The stainless steel nacelles pic- 
tured at bottom call for the expert 
forming and exact welding of half and 
full hard stainless steels. 


Surface perfection required for AEC use 


CURRENT PRODUCTION at Solar also 
includes pneumatic ducting, aircraft 
engine components and varied hard-to- 
build items for the petroleum, chemical 
and power industries where many of 
the problems of nuclear processes have 
been encountered. 


Solar builds first stainless nacelles 


Jupiter gas turbine is light, compact 


GAS TURBINE ENGINES designed and 
built by Solar include the 50 hp Mars® 
and the 500 hp Jupiter. Their simplic- 
ity, ease of maintenance, high power 
output in relation to size and weight, 
and versatility make gas turbines the 
ideal prime mover for many specialized 
applications. 


PROTECTIVE COATINGS developed by 
Solar have proven useful in extending 
the service life of alloy metals in cases 
where intense temperatures and highly 
corrosive conditions previously pre- 
sented design limitations. 


SOLAR OFFERS MORE than metal working 
skills and special products for atomic 
installations. A comprehensive research 
organization, and design, development 
and production engineering groups 
supplement manufagturing facilities. 
Solar research and engineering “firsts” 
include the first practical jet engine 
afterburner, the first hand started gas 
turbine engine, the first proprietary line 
of ceramic coatings for high temper- 
ature service, and many others dating 
back to the first stainless steel aircraft 
manifold. 


PRODUCTION FACILITIES cover every 
type of metalworking—forming, ma- 
chining, welding, brazing, casting, coat- 
ing. Equipment ranges from precision 
experimental and tool shop machines 
to specially designed high production 
units. Solar has designed and built 
many of its own welding and fabricat- 
ing machines for specialized needs. 
Some have proved so useful that they 
have been ordered by firms in the 
United States and Europe. 


Product Engineering 


Research facilities include 19 test cells 


Engineering task force studies control devices 


COMPLETE QUALITY CONTROL —to meet 
rigid aircraft and commercial standards 
—plus government source inspection, 
assures products that meet specifica 
tions. Solar plants in San Diego and 
Des Moines have 1,400,000 sq ft of 
floor space and thousands of skilled 


employees. 


LET SOLAR PROVE how its skills are 
“tailor made” for the production of 
nuclear industry components. Describe 
your requirements, and let a Solar task 
force demonstrate that Solar is your 
logical supplier. 





SOLAR SW? . 


AIRCRAFT COMPANY eS ™ 


INFORMATION 


For more information regarding 
any Solar product or service, 
write Solar Aircraft Company, Dept. B-61 
San Diego 12, California 
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HOUGHTON VIM 1243-3 Rubber Impregnated 
LEATHER CUP PACKINGS are Tough! 


)0) 1) 4)5)6 





A 10-months’ test by one of the world’s biggest 
manufacturers proved some sealing properties and 
endurance qualities that will impress—maybe astonish 
you—about our VIM 1243-3 packings. 


Over 15 million cycles were made by our rubber- 
impregnated packings, at the rate of 1800 cycles per 
hour the first month, 3600 cycles per hour over the 


next nine. 


Operation, at 100 p.s.i. in standard air cyl- 


inders with 3" stroke, was halted only for 


+ + « products of 


an GET THIS “PACKING 
pee STANDARDS” BOOK 


listing standard sizes accepted by industry, 
It will be mailed without cost to you. 
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what happened in this 
“1500-mile” test made by 


a leading manufacturer! 


the packing 


Engineers found the packings in such good condition 
that the test was discontinued .. . “exceptionally 


successful”’ ! 


Want more detailed information about the unique 
properties of VIM 1243-3 packings? Ask the Houghton 
Man for latest packing bulletin or write to E. F., 
Houghton, 303 W. Lehigh Ave. Philadelphia 33, Pa. 


Ready to give you 
on-the-job service ..« 


351 





But so does a dissatisfied customer! Then what? Best thing 
is to be certain in advance that all your customers will be 
satisfied customers. A sure way to do that is to standardize 
on Packard Electric motors for your appliances. 


Packard fractional horsepower electric motors have been 
satisfying users for over 38 years . . . and satisfying 
manufacturers, too. They’re good motors .. . they perform 
their jobs long and well. They deliver the kind of depend- 
able, “we-never-think-about-the-motor” performance that 
builds increasingly greater customer acceptance for the 
products they power. 


Packard Electric Division, 
Genera! Motors, 
Warren, Ohio 
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WAU KESHA has the know-how to cast 
CORROSION-RESISTANT CASTINGS 


for many industries 


ee ET ae 


@ Why Wauvkesha—Broad Foundry Know-How and Successful Accomplishment 
are at your disposal. An Analytical Approach to every casting 
problem contributes significantly to the right solution to your 
design problem. Active Metallurgical Research guarantees 
CHEMICAL PETROLEUM castings that are a valuable functional and sales asset to your 
products. Corrosion-Resistant Metals, whether of stainless steel 
or “Waukesha Metal” (a nickel alloy), are created to fit the 
precise corrosion-resistant needs of your castings. Complete 





Facilities are available to you... from engineering design 
counsel to the finished casting; and with delivery 
Pump housing used| Valve body for geared to your production schedule. 


in a chemical plant.| petroleum industry. 
Why not rely on Waukesha to provide you with quality 


DAIRY FOOD corrosion-resistant castings. We suggest you write for a 
iT casting quotation or for engineering counsel. Informative 

: literature and corrosion-resistant information are available. 
Waukesha Foundry Company, 5503 Lincoln Avenue, 
Waukesha, Wisconsin. 








Pump housing for ! Screen frame for 


dairy equipment. | a jvice extractor. Waukesha takes pride in its precise 


quality control standards and 
PAPER MILL INDUSTRIAL procedures. 





, 


Casting for paper | Filler bowl used 
mill machine. in a plant. 





Above are typical Waukesha corro- 
sion-resistant castings from created 
metals that solved product design 
problems. 





ILL MALIA 
WAUKESHA, WISCONSIN 


WAUKESHA: SPECIALISTS IN CORROSION-RESISTANT CASTINGS FOR ALL INDUSTRIES 
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Mighty Popular 


American Blower 


Gyrol Fluid Drives with Equipment 
are Operators 


Here’s why: 

It’s the flexibility and sim- 
plicity of Gyrol Fluid Drives 
that make them popular with 
equipment operators. No spe- 
cial motors or complicated 
starting controls are needed 
(saving power and mainte- 
nance costs); yet, Gyrol Fluid 
Drives offer operators such 
welcome features as adjustable, 
stepless speed control over a 
wide speed range, overload 
protection, smooth acceleration 
and complete shock absorp- 
tion. These features reduce 
operator fatigue and strain be- 
cause equipment operation is 
simpler and quieter. 

Y» You can get complete data 

on Gyrol Fluid Drives from 

Type VS, Class 2 Gyrol Fluid Drive your nearest American Blower 
Branch Office. 


Advantages of using Fluid Drive on Conveyors 


Besides providing smooth acceleration, Gyrol Fluid Drive is an 

excellent means of adjusting conveyor speeds to suit process or 

production demands. With manual control, the conveyor can 

AS AD OWES be operated at speeds well below normal speed, can even be 

CENTRIFUGAL COMPRESSORS, stopped completely without shutting down motor. If conveyor 

PAPER AND PRINTING MACH’Y jams, the Fluid Drive acts as automatic shearpin since output 
TEXTILE MACH’Y shaft stalls until jam is cleared. 


Typical Applications 


PUMPS, AGITATORS, MIXERS 
CONVEYORS, CABLE & ROPE MACH’Y 


. AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
American Blower CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


products serve industry Division of American Radiator & Standard Sanitary Corporation 


AIR CONDITIONING, HEATING, (on 


VENTILATING. EQUIPMENT AMERICAN @) BLOWER 


MECHANICAL DRAFT EQUIPMENT 

INDUSTRIAL FANS AND BLOWERS 

CENTRIFUGAL COMPRESSORS Serving home and industry: AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL 
GYROL FLUID DRIVES TILE + DETROIT CONTROLS + KEWANEE BOILERS « ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
DUST COLLECTORS 
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another case where 
MUELLER BRASS CO. 
FORGINGS 

improve a product... 


diesel engine 
water pump impeller 
ogame 003 HIGH STRENGTH BRONZE 


Formerly produced as sand castings, these impellers now give 
better results because they're forged from "603" high strength 
bronze by the Mueller Brass Co. Said to be “right for the 

job and for superior to the old cast impellers”, these forgings 
bring greater efficiency and longer life to the diesel 

engine water pumps in which they are installed. This tough 
“600” series alloy is readily forgeable, possesses remarkable 
resistance to corrosion, and has fine bearing qualities. 
Uniformity is excellent, due to the closer dimensional control of 
the forging process, and surface finish is noticeably smoother 
This is another case where Mueller Brass Co. forgings have 
greatly improved a product... why not let our engineers show 


you the many advantages of using forgings. 


a MUELLER BRASS CO. 


STREAMLINE 
PRODUCTS 
PORT HURON 17, MICHIGAN 
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Utilizing modular design for electronic circuitry? 


Centralab 
can help you 


— with packaged electronic circuits... 
“tinkertoy” plates... authoritative counsel 


Centralab P.E.C. Planning on “rolling your own" and assembling a circuit 

with 6 components = from scratch? That’s one place Centralab can help you. For 

Oj ae Centralab can supply “tinkertoy” plates the way you want 
them — bare or with components attached. 





2 im 4 = Or would you rather save design and assembly time, 
7 by buying performance, instead of parts? Centralab can help 








you there, also. Centralab “packages” electronic circuitry — 





physically reduces a complete circuit, with all wiring, resistors, 
capacitors, and small inductances, to a two-dimensional 





form. You save space and weight — and you get a complete, 
sub-assembly “package” that is tested and guaranteed for 
specific performance. 


Which way should you go? Talking it over with Centralab 
engineering specialists can help you decide, just as it has 
helped others. But—and this is important—call in Centralab 
early in the planning stage, before you've “frozen” your design. 


@eeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeee@ 
Tinkertoy” with 8 components 


ee a 


J brane 
NEW THIS MONTH! 
More proof that \ectroni-Kwiz No.7 


if it’s a job Ist Prize 
Matched set of cowhide luggage 
for electronic components, — including 
1. Two-suiter 2. Brief bag 
it’s a job for Centralab A combination *you're proud 
to own. Like to try for it? Simply 


answer this question in 50 words, 
Centralab’s more. ae 


advanced engineering 














If a young man — per- 
continues to create haps your son— wanted 
the prototypes to pursue an engineer- 

of the components ing career in the field 
industry i of electronics, how 


Controls would you advise him 
to prepare for it? 





A leading editor will pick the 
winner of this month's major prize. 


Mail your entry to us before 
September 30. 


“ 
if 
Capacitors Switches Packaged Ceramics 
Electronic 
Circuits 


v-s56 


h 
mn MAAK, 1am © A A AMUN RLS ibe 
| | + 
A\| \| WWW tale n\e OF CLORE wiion, al 
WY 9181 E. uN Avenue @ Milwaukee 1, Wisconsin 

In Canada: 804 Mt. Pleasant Road, Toronto, Ontario *Trademark 


SInCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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THE MARK OF AN 


EXTRA DEPENDABLE 


MACHINE 


Gear-ED-motors 
offer a wide 
choice of speeds. 





Write for literature to 


“~ 


ANNIVERSARY 


1860 - 1955 


A BETTER 





KIND OF 
POWER 
PACKAGE 


Extra starting and 
anti-stalling capacity. 
Extra cool, extra quiet 
operation. Achieved 
without sacrifice of full- 
load efficiency. Backed 
by unparalleled experience 
ee E. D. motors are extra 
e |  dependable...75 years 


in the making...yours today 


7 


“ 4 at no extra cost! 
7 


“Selectrol” Variable 
Speed Drives for 
extra dependable 
automation. 





YAN AMIEC 


ependable motors 


PRODUCT OF GENERAL DYNAMICS 


ED EB GA CL CV 
oo © @ °° 


ELECTRO DYNAMIC DIVISION OF GENERAL DYNAMICS CORPORATION, BAYONNE, N. J. 





Design with 


Pittsburgh 
Fiber Glass 


in mind... 


Component parts made of rubber, plastics 
or paper take on new, important strength 
and additional dimensional stability when 
you specify Pittsburgh Fiber Glass as a 
reinforcement. 

In housing and structural parts, you'll 
add excellent dielectric strength when rein- 
forcing cloth containing Pittsburgh Fiber 
Glass is specified for laminates used in 
making such parts. 

Yes, the design trend is to fiber glass 
reinforcements—and specifically, to Pitts- 
burgh Fiber Glass, because of its exceptional 
quality. Manufacturers and molders alike 


hm, 


aa ‘i 
FIBER GLASS 


PAINTS - 
me 2G 


PITTSBURGH 


GLASS 


. 
= 
2 


all ee a 


have discovered that advanced PPG produc- 
tion methods produce yarn and reinforce- 
ments that assure easier fabrication, 
improved product quality. 

Be sure of reinforcement quality in your 
components by specifying Pittsburgh Fiber 
Glass. For complete information and tech- 
nical staff assistance, write our executive 
offices or sales offices in Charlotte, Chicago, 
Cincinnati, Cleveland, Detroit, Houston, 
Los Angeles, New York, Philadelphia or 
St. Louis. Pittsburgh Plate Glass Company, 
Fiber Glass Division, One Gateway Center, 
Pittsburgh 22, Pennsylvania. 


CHEMICALS - BRUSHES 


PLATE GLASS 


Product Engineering 


PLASTICS 


COMPANY 


September, 1955 











DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 











ALUMINUM vs. STEEL STRUCTURALS 


Ta E light weight, strength and corrosion 
resistance of aluminum alloys are caus- 
ing them to be increasingly considered 
for applications where structural steel 
has been the traditional material of 
construction. 


Aluminum weighs about 0.10 lb. per 
cubic inch, structural steel about 0.28, 
or nearly three times more. Aluminum 
structures weigh from 35% to 70% of 
their steel counterparts, which suggests 
a number of economic advantages to be 
gained through the use of aluminum: 

1. Ease of handling light sections in 

the fabricating shop. 


2. Reduced shipping and erection 
weight — hence, the possibility for 
greater off-site fabrication. 

. Reduced erection time with at- 
tendant reduction of construction 
costs and earlier placement of the 
structure in service. 


It also points up applications wherein 
the fullest advantage of weight reduc- 
tion is to be gained: 


1. Long-span structures in which the 
greatest load is the weight of the 
structure itself. 

. Structures whose component parts 
must be shipped long distances 
and erected in difficult-to-reach 
locations. 

. Structures which are difficult to 
erect or which must be erected 
without the aid of heavy lifting 
equipment. 

. Structures in which demountabil- 
ity or portability is a requirement. 

. Mobile structures which impose a 
dynamic load on their supports 
and may have power requirements. 

. Structures located in areas where 


expensive foundations are re- 
quired. 


7. Applications which impose addi- 
tional loads on existing structure. 


Aluminum alloys are highly resistant 
to atmospheric corrosion. No surface 
treatment is required for most of the 
alloys used in structural applications. 
This is an obvious advantage over struc- 
tural steel which must be initially pro- 
tected by galvanizing or painting, and 
periodically repainted during the life- 
time of the structure. 


Corrosion resistance therefore sug- 
gests additional economies, beyond 
those found in weight savings, for alu- 
minum structural applications: 


1. Exposed structures, particularly 
those located in industrial atmos- 
pheres and areas of high humidity. 

. Structures which are expensive to 
repaint because of location or in- 
tricacy of detail. 

. Structures which must be taken 
out of service to allow mainte- 
nance. 

. Structures composed of light mem- 
bers in which arbitrary corrosion 
allowances determine the mini- 
mum thickness of steel members 
permissible in the design. 

. Applications in which an attrac- 
tive, permanent finish is required. 


Well-designed aluminum structures 
weigh considerably less than similar 
steel structures. This is due not only to 
aluminum’s low density in relation to 
steel, but also to the strength and elas- 
tic properties of the aluminum alloys. 
Figure I lists certain of the typical and 
minimum tensile properties of several 
of the aluminum alloys commonly used 





FIGURE I 


Typical Tensile Properties 


Minimum Tensile Properties 





in structural applications, and those of 
structural steel. 


It will be observed that the tensile 
yield strength of alloy 6061-T6 com- 
pares with the yield of structural steel 
while the ultimate tensile strength of 
alloy 2014-T6 is the same as the ulti- 
mate of steel. Since permanent deforma- 
tions in a structure caused by stresses in 
excess of the yield strength of the ma- 
terial are generally considered undesir- 
able, design working stresses are usually 
selected by applying a suitable factor 
of safety to yield strength. On the basis 
of yield strength, then, a 6061-T6 ten- 


All aluminum TV antenna at Long Beach, California. 
Prefabricated in approximately 20-foot sections 


sion member would carry the same load 
as an identical structural steel member 
and weigh less than % the steel member. 


Some designers apply a somewhat 
greater factor of safety to the tensile 
yield strength of the aluminum alloys 
than to that of steel because of the dif- 


Alloy Yield Ultimate Elonga- Yield Ultimate Elonga- 

and Strength Strength tion % Strength Strength tion % 
Temper PSI PSI in 2” PSI PSI in 2” 
2014-T6* 65,000 71,000 10 55,000 60,000 7 
5083-Of 22,000 44,000 18,000 40,000 16 
5083-H112§ 24,000 40,000 12 
5083-H113t 31,000 44,000 12 
5086-Of 14,000 35,000 18 
5086-H112t 18,000 36,000 8 
6061-T6 35,000 38,000 10 
6063-T5 16,000 22,000 8 
6063-T6 25,000 32,000 8 
ASTM-A7 33,000 60,000 24 


ference in spread between yield and 
ultimate. It is important to note that 
even if the same safety factor were ap- 
plied to the minimum ultimate tensile 
strength of 606 1-T6 and structural steel, 
the 6061-T6 member would weigh less 
than half that of a steel member carry- 
ing an equivalent tensile load. In ad- 
dition, the aluminum member would 
provide a greater margin of safety 
against permanent deformation. 


«Fusion welding of 2014 not recommended. {Plote properties. PLEASE TURN TO NEXT PAGE 


§As extruded. Typical mechanical properties vary according to size and shape of structural sections. > 





33,000 
17,000 
19,000 
40,000 


46,000 
38,000 
39,000 
45,000 
30,000 
35,000 
60-72,000 
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DESIGNING WITH ALUMINUM No. 15 Continued 





In many cases, the stiffness of a struc- 
tural member is the governing factor in 
design and stiffness is a function of the 
modulus of elasticity of the material of 
construction. The modulus of elasticity 
of the aluminum alloys is about 10,300,- 
000 PSI while that of structural steel is 
29,000,000 PSI. Hence, it will be seen 
that an aluminum beam will deflect the 
same amount under its own weight as 
an identical steel beam, since the alu- 
minum beam will weigh but % the steel 
beam. Under the same applied load, the 
aluminum beam will deflect up to al- 
most three times that of the identical 
steel beam depending upon the relation 
of dead load to total load. 


If, under the same conditions of 
loading, stiffness equal to steel is re- 
quired of an aluminum beam, it can be 


less than half that of a simply supported 
beam if unsupported length, loading and 
beam section properties are equal. 


The elastic modulus also affects the 
stability of compression elements. For 
example, the load to cause elastic in- 
stability of an axially loaded slender 
column is directly proportional to the 
modulus of elasticity of the metal used. 
Hence, an aluminum column will carry 
but % the load of an identical steel col- 
umn, but will weigh only % as much as 
the steel column. By selecting a some- 
what heavier aluminum section, it is 
possible to support a load equal to that 
of the steel column with substantial 
weight reduction. For example, an 8” x 
8” wide flange aluminum column will 
support about one-half again as great 
an axial load as an 8” x 5” wide flange 


285’ riveted aluminum falsework truss. Preassembled on shore and floated to jobsite. Readily lowered and 
moved between towers in its use as erection platform for construction of San Rafael-Richmond, California 
bridge. Weight 110 tons. Estimated weight in steel approximately 300 tons. 


achieved —with substantial savings in 
weight—by selecting an aluminum 
beam having increased section proper- 
ties. For example, a 7” aluminum I-beam 
weighing 5.42 lbs. per foot has three 
times the moment of inertia of a 5” steel 
I-beam weighing 10.0 Ibs. per foot, 
nearly twice as much. Thus, equal stiff- 
ness is provided and stresses due to 
bending in the aluminum beam will be 
less than half those in the steel member. 


To take full advantage of the high 
strength of the aluminum alloys, deflec- 
tion criteria should be closely examined 
to make certain that the design is not 
needlessly penalized by arbitrary and 
unnecessarily severe deflection limita- 
tions. Reducing deflection through the 
use of rigid framing and continuity 
should not be overlooked. The maxi- 
mum deflection of a uniformly loaded, 
continuous beam of two equal spans is 
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steel column of the same length before 
becoming elastically unstable. Yet, the 
aluminum member weighs 11 Ibs. per 
L.F., the smaller steel section 20 Ibs. 
per L.F.—nearly twice as much. 


Aluminum’s lower elastic modulus 
has a beneficial effect in absorbing im- 


pact loads and reducing stresses caused 
by inexact fit-up of members in a struc- 
ture. Because of the lower modulus, 
stresses induced by temperature 
changes in restrained members are less 
for aluminum than for steel. This is in 
spite of the fact that the coefficient of 
thermal expansion of aluminum is about 
0.000012 in/in/°F, or almost twice that 
of steel. 


Procedures involved in the fabrica- 
tion of aluminum and steel structures 
are comparable. As with steel, joining 
can be accomplished by riveting and 
bolting. Aluminum rivets and bolts are 
usually used in aluminum structures for 
maximum corrosion resistance. Either 
hot or cold driven aluminum rivets can 
be used. Holes for aluminum rivets and 
bolts in primary structural members are 
drilled or subpunched and reamed and 
aluminum members are sawed, sheared 
or cut with a router rather than flame 
cut. 


Aluminum members can also be 
joined by welding. Allowable stresses 
across welds are reduced to offset a cer- 
tain reduction in strength in the heat 
affected zone. Two new alloys, 5083 and 
5086, recently developed by Kaiser 
Aluminum, show great promise for 
welded aluminum structural work. 
Inert-gas arc welds of these alloys in 
plate and sheet exhibit joint efficiencies 
varying from 80% to 100%, depending 
on the original temper of the base plate. 


Hence, the use of standard aluminum 
structural shapes offers exciting possi- 
bilities to the designer in the develop- 
ment of efficient structural solutions. In 
addition, the extrusion process makes 
possible the economical production of 
special aluminum sections for unique 
design situations. Kaiser Aluminum en- 
gineers, experienced in the design of 
aluminum structures, will welcome the 
opportunity to assist you in designing 
with aluminum. 


Contact the Kaiser Aluminum sales 
office listed in your telephone directory 
or one of our many distributors. Kaiser 
Aluminum & Chemical Sales, Inc., Gen- 
eral Sales Office: Palmolive Building, 
919 North Michigan Ave., Chicago 11, 
Illinois; Executive Office: 6979 Kaiser 
Building, Oakland 12, California. 





Kaiser Aluminum 


see our cotoleg in 


setting the pace—in growth, quality and service 


or write for copy 
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Holtzer-Cabot fractional horsepower motors are available in an exten- TYPICAL 
sive range of electrical types, frame diameters, lengths, mechanical and MECHANICAL FEATURES 
electrical variations. This wide range permits the selection of the ideal Ball or sleeve bearings 
motor for your product, Or, if needed, our highly skilled personnel can Special mountings: resilient, laminated 
steel spring or rubber, flange, face. 


develop, promptly and efficiently, special custom-built motors for your sential 


specific applications. 
pecific application Cinsn 66 tabi aachned 


The following basic motor designs are available for 60-cycle operation 


; . = ‘ ; Special shafts unlimited variati 
Most of the a-c designs have d-c compamions. Electrical variations include: double shafts to 43” lon 


+ 


voltage, frequency, single or polyphase operation. Partial motors, for di- Special lubrication for any mountin; 
rect insertion into your product, are also available. position or operating condition 
Special shapes, e.g. “pancake” typs 
ELECTRICAL TYPES with short axial kk ngth 
@ SPLIT PHASE @ REPULSION INDUCTION @ MULTI-SPEED Partial motors 
@ CAPACITOR @ SERIES AC OR UNIVERSAI @ RAPID REVERSING 
@ SYNCHRONOUS @ DIRECT CURRENT @ GENERATORS 

@ POLYPHASE 











_ ‘ , HOLTZER-CABOT MOTOR DIVISION 
These types can be combined to provide motor-generator sets, in- NATIONAL PNEUMATIC CO., INC 


verters, dynamotors, frequency changers, and countless varieties of elec- 125 Amory Street, Boston 19, Mass 
trical apparatus (up to 7”’ in diameter) which are not normally classed as GENTLEMEN () Please send me complet 
motors or generators. design information on Holtzer-Cabot fractional 


= . n horsepower motors. 
Mail coupon today for c nformatior 
t od: y fo complete . fc vation Please have re presentative call 


N ame 


NATIONAL PNEUMATIC CO., INC.“ HOLTZER-CABOT “S| c* 


Company 





125 Amory St., Boston 19, Mass. Designers and manufacturers of Street 
Sales Service Representatives mechanical, pneumatic, hydraulic, electric City a State 
in Principal Cities throughout the World = and electronic equipment and systems 
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New High-Torque Unbrako 
self-locking socket set screws 


set them, forget them—they stay tight 





Research has proved that the 
tighter you seat a set screw the 
better it works. We went to 
work to design a socket set screw 
that could be tightened tighter 
than ever before without damag- 
ing the screw. 


‘RECOMMENDED SOCKET SET SCREW 
TIGHTENING TORQUES 


(Inch-Pounds) MINIMUM 


DIFFERENTIAL 
SCREW SIZE UNBRAKO % 


#4 5 : 2 28 
#5 9 ; ‘ 15 
#6 9 . : 15 
#8 20 36 
25 
40 


32 


29 We formed a deeper socket. We 

put a radius in the socket cor- 
23 ners. We developed fully formed 
24 threads. We established new 
1 methods of heat treatment in 
atmosphere-controlled furnaces. 
18 It took almost 6 years’ research 
9 and development, but the new 

High-Torque UNBRAKO incor- 
8 porates all of these improve- 
ments. And it retains the self- 
locking knurled cup point that 
keeps an UNBRAKO tight up to 


All Unsraxos can withstand higher tightening torques than ordinary set screws. 48 times as long as a _— ne 
For example, the recommended torque for a 4’’ UNBRAKO is 87 inch-pounds point set screw, regaraiess 0 
—40% greater than that recommended for an ordinary set screw. the size of the point or the cup. 
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UNBRAKO SET SCREW 


st tice eras mix 
We fully form the threads—-make the 
whole screw stronger. The metal is 
compressed into the closely knit grain 
structure that you see in this illustra- 
tion. The grain flow follows the con- 
tour of the threads. There are no 
straight lines along which shear can 
occur. The UNBRAKO retains its flow 
lines even when ground down to .010” 
below root diameter. Screws with cut 
or ground threads lose thread form 
at root diameter. 


UNBRAKO SET SCREW 


We put a radius in the socket corners — 
eliminate the sharp corners where 
cracks start. This distributes the 
stresses developed when tightening 
torques are applied. Ordinary socket 
screws have sharp corners which often 
crack when tightened even at lower 
recommended torques. 


ORDINARY 
SET SCREW 


UNBRAKO 
SET SCREW 


We form a deeper socket— give you more 
purchase with the wrench. Since more 
wrench can be put into the UNBRAKO 
socket, you can set the screw much 
tighter. And you won’t ream the socket 
or round the corners of the wrench. 


Product Engineering 


September, 1955 


UNBRAKO SET SCREW 


UUOURNENED 


.010'' below 
root diameter 


.005"" below 
root diameter 


Pitch diameter Root diameter 


ORDINARY SET SCREW 


010" below 
root diameter 


005" below 
root diameter 


ORDINARY SET SCREW 


Pitch diameter Root diameter 


UNBRAKO SET SCREW 


We heat treat an Unsraxo properly. It’s a ticklish job to heat treat a socket 
set screw. If you don’t do it just right, you get decarburization. And decarb 
plays havoc with a screw. Put a wrench in the socket and you ream it. Run 
the screw into a tapped hole and you strip its threads. Try to seat the screw 
and its point shears off. These photos show the good and the bad 
The UNBRAKO is clean. Its grain structure is uniform. There is no decarbu- 
rization—the ordinary screw is suffering from an overdose of it, socket walls, 
threads and point are full of the telltale white spots. 


You can't buy another set screw as good as an UNsRAKo. See your authorized in- 
dustrial distributor today. Or write STANDARD Pressep Steet Co., Jenkintown 28, Pa. 


Visit Booth 828 at the Production Engineering Show — 
see the new Unsrako High-Torque Socket Set Screw demonstrated 


eS 
UNBRAKO SOCKET SCREW DIVISION JENKINTOWN, PENNSYLVANIA 
—aewwwne 








filed .... because you could not find a motor of 
correct specifications to power your brain child 


You are sure your idea is sound. You have checked 
every phase of its operation on paper. Your mock-up 
looked sensational. Yet the motors you tried were not 
satisfactory. The machine did not come up to expecta- 
tions. You put it aside, hoping some day to locate the 
trouble. 


The answer .. . may be in the gearing, the bearings, 
the load, the motor speed, the motor torque rating 

. . OF an excess power demand that could be solved 
by simple redesign to reduce friction and restore 


balance. 


All good ideas should be given a second chance. 
Take that ‘‘should-have-worked" idea out of your file. 
And if you believe it failed because of an inadequate 


f) 


power unit, give us the facts. Just draw a simple 
diagram, like this: 


“SERIES OF SPROCKET GEARS DRIVING A 
TURNTABLE AND KCTATING USC je 
3 COUNTER NIRETIOw 


ACTION SHOVLD COMETS 
DEAD STO Foe Fove secures 
AT_TES SECONG UNTERVACS 


DIFFICULTY: AcTion UMEVED 
SOMETIMES STALLS MZTOR 
TedOs To SVERHEAT 





Fam = 


——— 





Give this information to your local SYNCHRON 
Representative, or mail it to the factory. Your particular 
problem will be referred to our carefully guarded re- 
search department for confidential analysis and reply. 


FACTORY REPRESENTATIVES: 
R. H. Winslow & Associates, 123 E. 37th St., New York, N. Y 
Wesley & Fromm, 5254 W. Madison St., Chicago, Ill. 
Electric Motor Engr., Inc., 8255 Beverly Blvd., Los Angeles, Cal. 


“Workhorse of the Tudustry” eee Sales Company, P. O. Box 13026, Dallas, Texas 


SYNCHRO 


Cable-Hight Co., 1900 Euclid Ave., Cleveland, Ohio 


SYNCHRONOUS MOTORS, TIMING MACHINES, CLOCK 
MOVEMENTS, AND MAGNA-TORC D.C. MOTORS 


HANSEN MANUFACTURING CO., INC. PRINCETON 5, INDIANA 


Established 1907 
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When you examine the background print 
you note the intricate design and close tol- 
erances demanded of this metal powder part. 
Imagine the expense entailed in producing 
this part by conventional casting and ma- 
chining methods! 

Through the use of Moraine metal powder 
technique, this part is produced to precision 
standards with one press operation. The sav- 


moraine 
products 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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MORAINE MAKES MANY COMPLE x 
PARTS FROM METAL POWDER 


ings in cost make a most important con- 
tribution to the over-all profit possibilities 


of products using similar parts. 


This is but one more example of what is 
being accomplished through cooperative ef- 
fort between customer and Moraine. Indus- 
tries everywhere are improving performance 
and cutting costs by sharing Moraine’s ex- 
perience with metal powder. 


METAL 
POWDER 
PARTS 








vibration isolation in 


® With Isomode Type 5 isolators, you get an 
unusual degree of isolation efficiency. They 
offer equal spring rates in all directions. This 
means better control of all modes of motion. 


Other special advantages of Isomode 
Mounts: In addition to absorbing equally 
well troublesome vertical, horizontal and 
rocking motions, they can be installed at any 
angle, thereby simplifying design of the sus- 
pension, They offer high load capacity in 
compact sizes. They have plenty of rubber 
for vibration-absorbing softness... yet are 
stable and self snubbing against shock loads. 


These features make Isomode standard 
mounts suitable for a wide variety of special 


the 


Standard mounts that give 
the special class 





applications. In the photo above, you see 
them in an underfloor bus engine suspension. 
You'll also find these heavy duty mounts 
in trucks, motor-generator sets, aircraft oil 
tanks, compressors .. . to name a few. 


As a principal source for special-perform- 
ance mounts available as standard units, MB 
may have the answer to 
your vibration problem. 
Contact us and see. 
® Reg. U.S. Pat. Of. 





BULLETIN NO. 616 gives useful 
and helpful data on vibration. 
Send for your copy of our lat- 
est revision. 








manufacturing company, inc. 


1060 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION...TO EXCITE IT...TO MEASURE IT 
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RACINE \ 


HYDRAULIC 
POWER 
PLANTS 


A RACINE packaged Power Unit offers 
you maximum flexibility in operation and 
performance. It comes complete, ready for 
immediate installation on your equipment. 


The heart of this system, a RACINE Variable 

Volume Pump, conserves horsepower by put- 
ting all of the oil to work, Relief and By- 
pass Valves with extra piping are unnecessary. 
On this unit all control valves are neatly tubed 

to a terminal biock from which connections are 

made to the machine. 


DESIGNED FOR YOUR NEEDS 


These package units can be designed to 


meet your space and circuit requirements. 


All components are centrally located with 
the Control Valves positioned on an 
easily accessible control panel. Investi- 
gate the possibilities as applied to your 
products. Write for complete RACINE 
Hydraulic Catalog and the name of 
your nearest RACINE Field Office 
offering a complete engineering 
Service. 


SALES AND SERVICE REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 
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How Formsprag’s Full Complement’ clutches 
Give Bitton Fe pmonoe in all Over-Running, 


Backstopping, Indexing Applications 








RATCHET AND 
PAWL CLUTCH 


FORMSPRAG 
CLUTCH 





COMPARE IT WITH OTHER TYPES OF CLUTCHES— 





BASIC CONSTRUCTION SIMPLICITY—Torque is 


Note the size of each of the above types of clutches, 
yet each delivers approximately the same ultimate 
capacity. Not only does the Formsprag Clutch de- 
liver more torque capacity for size and weight than 
any other type of over-running clutch, but you are 
also assured of longer life and greater accuracy 
through Formsprag’s advanced design principles. 


transmitted from one concentric race member to 
the other through a full complement of sprags. 
When torque is applied through the driving mem- 
ber, energizing springs instantaneously engage the 
sprags between driving and driven member. When 
torque is removed, all sprags instantaneously 
release. 


GET THESE FEATURES 


NO MEASURABLE BACKLASH. 
Instantaneous operation assures 
accurate and silent performance. 


TREMENDOUS TORQUE CA- 
PACITY—Unique, yet simple, 
full complement design provides 
more torque carrying capacity 
for size and weight than any 
other type of over-running 
clutch. 


INTERNAL SIMPLICITY— 
There are only 4 basic parts: 
Outer Housing, Inner Race, 
Energizing Springs, Full Comple- 
ment of Sprags. 


LONG LIFE—Infinite number of 
gripping positions provides low 
unit stress at changing con- 
tact points. 


OWA "A 


rf 


23607 HOOVER ROAD 
VAN DYKE, MICHIGAN 
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these famous names 


FASTEN IT 


| ‘ : 
i 
geno! 


and FORGET IF 


Vibration, twisting, impact —when you fasten 

it with EVERLOCK lock washers you can forget all 
these enemies of your product. That’s because 
EVERLOCK lock washers are different —have 
alternating chisel edges that bite into the face of 
both work and screw under powerful spring 
tension. They just won't let go. 

EVERLOCK lock washers are available in standard 
types or to your own specifications. Ask us about 
them now-—so that next time you order lock fasten- 
ers you'll be in a position to specify EVERLOCK. 
More and more quality manufacturers do. 
THOMPSON-BREMER & CO. 

516 N. Dearborn Street, Chicago 10, Ill. 
Subsidiary of AMERICAN MACHINE & FOUNDRY 
COMPANY, New York 


GET PROMPT SERVICE FROM 
YOUR LOCAL Gvetlock REPRESENTATIVE 


Kenneth D. Delaney W. L. Barth, Jr. Richard C. Dudek 
Dayton 3, Ohio Chicago 34, Ill. Beverly Hills, Calif 


Oscar P. Martin C. W. McNeil P. L. Robertson 
Lakewood 7, Ohio Houston, Texas Milton, Ont. Can. 


J. Ramsey Reese, Inc. Leonard F. Berg Sam T. Gleaves 
New York 7, N.Y. St. Paul 14, Minn. Louisville 5, Ky. 


J. M. Murphy Thom Lundeen J. J. Mcintosh 
Manchester, Conn. Moline, Illinois Atlanta 6, Ga. 


Russell T. Brosius Forrest Moschner Donald G. Teeling 
Philadelphia 3, Pa St. Louis, Missouri Indianapolis 44, Ind. 


Sam T. Keller A. J. Murphy Oregon Indus. Factors 
Detroit 1. Mich DeWitt, N.Y. Portland 1, Oregon 


Another Am?) Product 
i enieenetilicnieeetiieainenieetnee tl TN 


Gyvetlock 


INDUSTRIAL FASTENERS 
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WISCONSIN 
Cc 


Nparfon 


FOR 
ORPORATION © 


_— 


Lock Washers Sems Spin-down Terminals 
Lock Nuts 


FREE CATALOG! 


Comprehensive, complete. Your “bible” for the best in 


lock fasteners. Mail the coupon for your free copy 


eee ee eee eo ee 


| THOMPSON-BGREMER & CO. 

| 516N. Dearbern St., Chicago 10, Il. 

Send me your catalog of EVERLOCK Industrial Fasteners 
l NAME 

I COMPANY 

ADDRESS 

| city__ ZONE___STATE 

1 


tienes nienicpscstelaiscisciaisllie ss 





Lclteoclle Spring Washers 


Solve Spring problems 


of HIGH LOADS in 
a limited space 


IN SERIES IN PARALLEL-SERIES 





O25 THICK STEEL 125 THICK STEEL 
10 WASHERS IN SERIES 4 WASHERS IN PARALLEL 
35 LBS. AT .250 DEFLECTION 8000 LBS. AT .025 DEFLECTION 


Adaptable to a wide variety of 
loads and deflections 
Send for Belleville Spring Washer Pamphlet 


Ylllace OUME Barnes _apngpani 
BRISTOL, CONNECTICUT 


and SYRACUSE 9 (Solvay), NEW YORK 
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need it 


to make production flow 


. . chances are, if you’re playing tortoise and hare on your production line, you’re trying to 
put a rocket on the turtle and a ball and chain on the hare. Why not inquire about the new GEROTOR 
transmission and its application to your problem. GEROTOR would welcome the opportunity to 

tackle your problems on variable speed and show you how a GEROTOR VARIABLE SPEED 
HYDRAULIC TRANSMISSION can solve those problems . . . and many, many more. Why not write today? 





1511 MARYLAND AVENUE «+ BALTIMO 
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Exhb a 


Booth 516 
« 
Production 
Engineering Show 
+ 
Navy Pier, Chicago 
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September 6 thru 16. 
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AMPCO* METAL helps keep 
the “auto” in automation 


. resists wear, corrosion and other forces 
that shorten machine life — 
to keep your production rolling 


A breakdown on an automated production line means 
expensive delays. That’s why critical parts made from Ampco 
Metal pay their small cost many times over. 
Ampco Metal is often called “The Metal Without An Equal” 
and for good reason. This remarkable series of special 
copper-base alloys stand up to most destructive forces that reduce 
machine life, halt production. 
For instance, Ampco has outlasted steel as much as 60 times 
in applications where severe sliding wear and heavy shock loads 
are present. It’s a remarkable bearing material — especially when used 
against hardened steels. Gears, bushings, wear strips, etc. have operated 
for years without visible wear. It retains mechanical values under 
conditions of high temperature or extreme cold. It reduces sound and 
vibration. And its high strength-to-weight ratios permit the use of 
lighter sections that are strong. 
What’s more, Ampco Metal is available in any form you need and can be 
machined to your specifications i in our modern Machine Shop. Think of 
Ampco Metal, Inc. as a “one-source’ ’ supplier from raw materials to finished products. 


Get the full story on this unique engineering material at the Production 
Engineering Show or write us for compiete information. *Reg. U. S. Pat. 


Dept. PE-9 
Milwaukee 46, Wisconsin 


AMPCO METAL, INC. West Coast Plant 


Burbank, Colifornia 


Off. 


Sole Producer of Genuine Ampco Metal 
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Series "H” Hydraulic Cylinders 2 


9 bore sizes from 142” to 8”...13 standard mountings, many 
combinations. Heavy-duty tie rods. Steel heads. Steel cylinder 
bodies “Tru-Bored" and honed to a satin finish. Piston rods 4 
ground and polished, then hard chrome plated for minimum WaaAaAnaan 


Series A” Air Cylinders ECTUEEE CET 


11 bore sizes from 1%" to 14”...13 standard mountings, 
many combinations. Steel heads. Cylinders of hard-drawn, high- 
strength brass, honed to a satin finish. Piston rods ground and 
polished, then hard chrome plated for extreme smoothness as 
well as corrosion resistance. 


Only HANNIFIN Square-Type Cylinders 
Have This Revolutionary New Gland 


The gland you see here represents the vide a dry rod on the out-stroke, a dirt- 
biggest improvement in cylinder design free rod on the in-stroke. Inside is the 
in the last 50 years. And, you'll find this “Lipseal’’...self-compensating, self- 
gland only in Hanaifin Square-Type Air relieving and nonadjustable. It provides 
and Hydraulic Cylinders. an efficient seal throughout its long life. 

This exclusive Hannifin Gland is a Find out how easily you can apply 


bronze cartridge, externally reme 2 P ifin Cyli “rs to your requirements. 
ge, externally removable and Hannifin Cylinders to yc equire WRITE FOR BULLETINS 


Bulletin 113. Series “H” 
Hydraulic Cylinders 


, ’ Bulletin 213. Series “A” 
dual purpose as it u ipes both ways to pro- all their exclusive features. Air Cylinders 


HANNIFIN 


Hannifin Corporation, 525 S. Wolf Rd., Des Plaines, Ill. 
Air and Hydraulic Cylinders « Hydraulic Power Unis «© Pneumatic and Hydraulic Presses « Air Control Valves 


replaceable as a unit to meet J.1.C. recom- They're available for prompt delivery— 
mendations. The packing is new, too. in all sizes and all standard mounting 
Outside is the “Wiperseal.” It serves a styles—and at competitive prices despite 
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Eight sian | 


control station | 
built into 
Cleereman 

drill press 
equipped 

with A-B oil- 
tight buttons. 
Allen-Bradley 
also lists a 

line of surface 
mounted 
stations 


OILTIGHT CONTROL 
ACCESSORIES 


SELECTOR 
SWITCH 


WING 
LEVER 
SELECTOR 


COIN SLOT 
SELECTOR 


PILOT LIGHT 


Cleereman 
drill press 

is factory 
equipped 
with the 
special A-B 
automatic 
motor con- 
trol panel 
shown here, 
using strict- 
ly standard 
components 


dy 


/ 








FOR DEPENDABLE AUTOMATION « « STANDARDIZE ON ALLEN-BRADLEY CONTROLS 


Control panels for an automation line of special 
machinery must be ultradependable to make the 
installation a success. The failure of a single item 
in the control sequence may shut down the entire 
That is why all electrical and 
magnetic components must be good for millions 


production line. 


of trouble free operations 


— 


SOLENOID STARTERS 
With push buttons e with selector 
The Form 2 construction is for 
remote control 


CONTACTORS 
From one to eight 
Ratings up to 1000 


poles 
amps 


gs 


TIMERS 
Motor-driven e pneumatic 
Other types available 


DRUM CONTROLLERS 
Up to 500 hp, 440-550 v 


aT 


Allen-Bradley Co. 
1329 S. First St. 
Milwaukee 4, Wis. 


SOLENO 


\y 
ALLEN-BRADLEY 


SOLENOID RELAYS 
In a wide variety of types 


F 
if 


OILTIGHT LIMIT SWITCHES 


All Allen-Bradley control components, of which 
a few are shown below, have been time-tested 
in thousands of industrial applications. They 
are QUALITY products designed for trouble free 
service in the toughest automation layouts. Permit 
us to discuss your control requirements with you. 
Call on the nearest Allen-Bradley district office. 


REVERSING STARTERS 
Up to 600 hp, 440-550 v 


ees 


TERMINAL BLOCKS 


A complete line Interlocking to any length 


In Canada— 
Allen-Bradley Canada Ltd. 
Galt, Ont. 


DB MOTOR CONTROL 


> QuaLity 
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recision 
‘O"” Rings 


© provide positive and constant fuel flow, 

Lear-Romec centrifugal booster pumps are used 
in many high altitude aircraft. They are sub- 
merged directly in the fuel tank where they 
separate the fluid from the troublesome vapors 
which are formed at higher altitudes. 

Lear-Romec engineers, who developed these 
amazing pumps, selected PRECISION “‘O” 
Rings for the tough job of sealing the booster 
pump from these destructive fuel vapors. Now, 
thanks to PRECISION quality, fuel vapors cannot 
interrupt operation and “‘kill’’ the engine. 

Tough compression-molded PRECISION “O” Boiling fuel 
Rings are the finest ever made. They are uni- 
versally used for the toughest vapor and liquid 
sealing jobs in hydraulic mechanisms, control 
valves, couplings and hundreds of other assem- Precision **O"* Ring 
blies. Why not put PRECISION in your plans? 

















FREE — Write for your personal copy 
of our Handbook on “0” Rings 


Pp ne ty. 
Bes 


recision Rubber Products 


SMe] dite] 7 vale), Be. 


Dept 3 Oakridge Drive, Dayton * Ohio Canadian Plant at: Ste. Therese de Blainville, Quebec 
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HEAVY DUTY 
EQUIPMENT REQUIRES 


Rugged 


BEARINGS = 
JOHNSON ALUMINUM-ON-STEEL 


. 


E@ 


SO aren AS EE oT ase 


- 


i Here are sleeve bearings which 
will easily handle loads up to 5000 P.S.I. 
Johnson Aluminum-on-Steel Bearings are 
built for heavy equipment, high speeds, and 
heavy loads. In this service, equipment manu- 
facturers report exceptionally satisfactory per- 
formance, much better than with other bearing 
types. Month after month they are becoming 
more generally recognized as the preferred 
bearings in many heavy duty engines . 


JOHNSON BRONZE COMPANY 
508 South Mill Street, New Castle, Pa. 











Johnson Bronze Produces All Types of Sleeve Bearings : ALUMINUM-ON-STEEL+ CAST ALUMINUM ALLOY+ BRONZE-ON-STEEL, copper lead+STEEL BACK, babbitt 
lined « BRONZE BACK, babbitt lined « CAST BRONZE, plain or graphited » SHEET BRONZE, plain or graphited « LEDALOYL powder metallurgy « POWDERED IRON 
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PHOTO COURTESY YALE MATERIALS HANDLING DIVISION, THE YALE & TOWNE MANUFACTURING COMPANY, PHILADELPHIA, PA. 


Re le a 


.down go costs with modern fork lift trucks 
powered and protected by Chrysler Power Partners 


Costs come down when a modern fork lift truck is on equipped for gasoline or LPG operation. You may also 
the job. That’s because these little giants will tackle specify Chrysler g¥Yrol Fluid Coupling factory installed. 


anything around the plant or warehouse—unload, carry, Remember too, Chrysler Industrial Engines are not 
° As . « 4 : < 


expensive. Production-line methods adapted to specialized 

industrial engine building provide a custom-built engine 
It’s a fact. Modern fork lift trucks, like the highly at mass-production prices. See a Chrysler Industrial Engine 

regarded Yale Industrial Lift Trucks pictured here, have Dealer or write: Dept. 69, Industrial Engine Division, 

been credited with savings up to 50% in handling costs. Chrysler Corporation, Trenton, Michigan. 

Yale 51 Series Gas Trucks in ranges from 3,000 to ‘5,000 

pounds capacity are all Chrysler-powered. Here, hard 

at work in a midwest building supply company warehouse, 

are two 4,000 pound capacity Yard Kings. They are 

stacking cement and roofing materials in tiers so as to 

take greatest advantage of every inch of valuable space. 


stack and load it faster, safer and save space and personnel 
doing it. 


Chrysler Ind. 30 230 cubie inch displacement six- 
cylinder engines power these units. All power impulses 
are transmitted through Chrysler gyrol Fluid Coupling, 
not only enabling oil-smooth, easy-to-learn, easy-to-handle 
operation, but also extending clutch life and cushioning 
engine and transmission from shock loads. 


In materials handling equipment or any equipment 
requiring lightweight, high-speed industrial power in 
compact, easily-installed engines, you can depend upon 
Chrysler Industrial Engines—230 to 413 cubic inch 
displacement. For added adaptability each can be factory- 


CHRYSLER Industrial — 


INDUSTRIAL ENGINE DIVISION e CHRYSLER CORPORATION 


= 
HORSEPOWER WITH A PEDIGREE 


AGRICULTURE *® INDI 





Engineers’ choice: 


JEFFREY drive chain 


quality makes good 
equipment better 


a 3 
. Sa 
Y Fx 
; rs 


This power shovel is completely equipped with Jeffrey STR Chain. 


Tas 
aad 


Equipment manufacturers from coast to coast rely on 
Jeffrey STR chain for flexible transmission of power in 
large and small unit machines such as power shovels, 
draglines, road pavers, ditchers, concrete mixers, gar- 
bage trucks, dredges and portable loading machines. 


STR chain, in pitches of 112” to 7”, is ideal for drives on 
Heovy Gity centrale Giner woes conveyors, elevators, machine tools, etc. Longer pitches, 
Jeffrey STR Chain. combined with attachments, are adapted to heavy duty 


JEFFREY COMPONENTS FOR elevating and conveying service. 


ORIGINAL EQUIPMENT: 
<attiiens Genel If your equipment can use the superb quality of Jeffrey 


* STEEL CARVE SPROCKETS STR Drive Chain and Sprockets — you'll find they offer 
*® HOLLOW PIN CHAINS ° ee . . 
* CAST IRON SPROCKETS maximum strength for minimum weight, with ample 


STEEL KNUCKLE CHAINS : : 
> GENRES Daneel tenes reserve strength to permit normal wear and to with- 


© COMBINATION CHAINS stand unexpected overloads. 
© SPIRAL CONVEYORS 


“JEFF 


IF IT’S MINED, PROCESSED OR MOVED 


- + -lTS A JOB FOR JEFFREY! BUTH AFRICA 
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Which is the 


Cleveland 77 Quabilg fasteners 


FERROUS AND NON-FERROUS 


Hexagon Head Cap Screws e Socket Head 
Cap Screws—Plain & Knurled; also Flat and 
Button e Flat Head and Fillister Head Cap 
Screws @ Place Bolts e Structural Bolts e 
Tractor Bolts e Square Head Set Screws e 
Socket Set Screws e Milled Studs 


sy — 
eZ 





-»-it could be both made by 


fast economical CéeCap processes 


It just might pay you to take a good look at the special parts 
you’re buying that could be made more economically by Cle- 
Cap’s hot heading or cold extrusion processes. Quite a number 


of our customers have done it... and they like what happened. 


The forged blank (a) above was produced for one user. He 
finished it as it’s shown at (b). CleCap pre-forms your non- 
standard parts for further shaping and machining in your plant 
or manufactures them complete, ready for your assembly line. 


You’d be surprised at all the different shapes we've turned out. 


You can save yourself tooling and machine time. Take a look 
at what CleCap offers—engineering skill and experience in 
applying high production methods and machines to your prob- 
lems. Anyway, write for folder, “Specials by Specialists”. 


The Cleveland Cap Screw Co. 
2936 EAST 79th STREET ° CLEVELAND 4, OHIO 
VU lcan 3-3700 TWX CV42 


TOUBLE 
Originators of the Kaufman YTRUSION Process 
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design it stronger with TITANIUM sé. 


Engineers asked: “How strong and tough is tita- 
nium?” Here is one dramatic test which answered 
part of the question. The 18-pound Rem-Cru 
C-130AM titanium alloy jet compressor wheel 
shown, withstood more rpm’s than the strongest 
steel. Engineers wanting to see how much it would 
take, finally had to notch it before it would break. 


In other experiments, research engineers took 
titanium which had been in triple jeopardy from 
temperature, stress and salt water corrosion, and 
then tested to see how much more punishment it 
could take. Tests proved conclusively that there 
was no time limit on toughness for all grades of 


REM-CcRU 
TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


37 / 


Rem-Cru titanium. For example, Rem-Cru A-70, 
stressed for five years (43,500 hours) at 80,000 psi, 
showed no loss in ductility. Rem-Cru C-110M and 
C-130AM high strength alloys also retained tough- 
ness under many severe combinations of tempera- 
ture and stress. Both remained ductile after 1000 
hours at high stress and temperatures up to 600F. 


So if you’re looking for a strong, tough metal, 
with light weight and exceptional corrosion resist- 
ance, REM-CRU titanium is the answer. And 
you are sure of an adequate supply of REM-CRU 
titanium, in most sizes and grades, due to REM- 
CRU’s expanded facilities. 


To keep abreast of the latest developments on this vital 
metal, write to Dept. PE-9 for the Rem-Cru Review— 


a free periodical presenting the latest technical data 


on titanium alloys. 
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The Fitting that IMPERIAL 
Never Gets Tired of HRAS> ae ahaa ich 


Absorbing Shocks ..» Make Tube Fitting 
and Vibration / Failures Unnecessary 


FLEX FITTINGS make safer 


joints that are virtually inde- 
structible by vibration . . . absorb 
shock and minor tube movement 
. « » assure a positive pressure- 


= tight seal. 


FLEX FITTINGS are very 
Every Flex Fitting embodies this vibra- easy to install , . . simply slip 


tion and shock absorbing sleeve. 
nut and Flex sleeve over tubing 


. insert tubing into body and 
tighten nut — that’s all! 


FLEX FITTINGS can be used 
with all kinds of tubing 


The Flex Fitting actually permits the tube 
to flex back and forth through angle 
shown. Note that tubing is cushioned 
against any damage. 


Comparative Vibration Test Results If you have a tough tubing connection job that 
involves vibration, shock or tube movement, it will 
coeliac ; : pay you to consider IMPERIAL FLEX FITTINGS 
Flare Fitting failed after 72,450 cycles Whether it’s tractors, diesels, heavy power equip- 
ee . ment, machinery or earth movers, you will be safe 
Socprenmes Suany Seed oier PAA aunties with FLEX FITTINGS. Thoroughly proved by 


FLEX FITTING showed no signs of fcilure after . . . 221,424,500 cycles extensive use, 


Un vibration tests, where other fittings failed quickly, Flex Fittings rah for Catalog 544 


withstood over 20,000,000 cycles without sign of failure. 
THE IMPERIAL BRASS MANUFACTURING COMPANY 
552 S. Racine Ave., Chicago 7, Ill. 


IM BE RIAL. In Canada: 334 Lauder Ave., Toronto, Ontario 
Pioneers in Tube Fittings and Tube Working Tools 
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MUMBER OF VIBRATIONS IN CYCLES 
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Deauti{yul Styling bY 
"4 oe Os Me > ¢ 


+ 





beautifylly eveculed by 


SYLVANIA 


INJECTION-MOLDED 
PLASTIC 


\\ |eernes YOUR PRIMARY INTEREST in injection-molded 

plastics is beauty or function . . . clock or clock radio; 
capped vials or can spouts, Sylvania offers complete injection- 
molding facilities, with modern presses ranging in capacity 
from 4 to 48 ounces. 


At Sylvania you get “‘one-source”’ custom-molding service 
in either thermoplastic or thermosetting materials. Design, 
die-making, metal stamping and forming, and complete as- 
sembly—these facilities offer the benefits of one production 
schedule, one delivery cycle, one responsibility. 


Write us so we can meet with you and discuss your needs. 
Address Department J33S. 


® 
Sy.vania E.ectric Propucts Inc. 
yy 1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, Montreal 


LIGHTING - RADIO - ELECTRONICS - TELEVISION - ATOMIC ENERGY 
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Bring your bearing files up to date— 


by getting the new, complete Orange Roller Bearing 
Manual . . . 40 pages of facts and figures covering 
many types and hundreds of sizes . . . to help you find 
the right roller bearing for the specific needs of your 
equipment. 


Send in your request today—by letter, post card, 
handy coupon or by checking the inquiry card of this 
magazine. 


Product Engineering September, 


for 
your free copy! 


VALUABLE 
REFERENCE MANUAL 


covering complete 
line of 


Contains descriptions, dimensions, 


| capacities, tolerances and fits on 


’ @ Orange Staggered Roller Bearings 


@ Orange Roller Bushings 

© Orange Cage Type Needle Bearings 
© Orange Journal Roller Bearings 

e Orange Cam Followers 

@ Orange Cam Yoke Rollers 

© Orange Thrust Roller Bearings 


Orange Roller Bearing Co., Inc. 
Orange, N. J. 


PE 


Please send free copy of New Orange Roller Bearing 
Monvol M-55 to 





DIE CASTING REPORT 





‘Wringer parts oq erarseg 


This wringer-type Maytag washer has 24 die-cast parts. 


Maytag uses 15 to 20 million 
die cast parts per year! 


economies and advantages. Let our crea- 
tive design engineers look at your func- 


Having produced over 9 million wash- 
ing machines, no one knows better than 


Maytag Co. the importance of maintain- 
ing quality while meeting high produc- 
tion schedules. Die castings have helped 
solve the problem — at economical unit 
costs — by providing unlimited qualities 
of identical component parts. At the 
same time, aluminum and zinc die-cast 
ings have met the critical demands of 
functional applications. Examples of 
Maytag requirements. die castings must 
be (1) oil and water tight for gear cases 
and housings (2) true to dimension for 
line assembly with mating parts and (3) 
free and clear of external surface flaws. 


While Maytag 1s a large user, those with 
lower requirements may enjoy similar 


He 














tional or decorative part needs, at no 
obligation of course. , : 
Formerly sandcast, this washer cover is now 
: —— , n aluminum die-casting. 
For a copy of: “Die-Castings Un- So aa 3 


limited.” Address: Precision Castings 


Company, Inc., 199 Walnut Street, 


ayetteville, N. Y. Switched to 


die castings 
from sand castings 


Many of the die-cast parts in 
the Maytag automatic and 
wringer-type washer were 
formerly sandcast. Less ma- 
chining, better surface quality, 
reduced finishing time are 
reasons for the changeover. 
Precision is one of the major 
die-casting suppliers to May- 
tag...and has been since 1938. 


Pee. wees ae 


Small zinc die-cast components, mostly fonathinal. 


PRECISION CASTINGS CO., INC. 
A SUBSIDIARY OF Horzishurg Steel (iy 


FAYETTEVILLE, N. Y.—SYRACUSE, N. Y.— CORTLAND, N. Y.—NEW YORK, N. Y. 
CHICAGO, ILL.— CLEVELAND, OHIO —KALAMAZOO, MICH. 
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You can speed-up ™~ 


your machine-tool ™ 
operation \ 


when this button 


operates a LOUIS ALLIS 
Adjustable Speed Drive 
or Special Motor 















Get the precision drive 
your machine tool requires 
from the complete Louis Allis Line 


New precision machine tools call for precision 
drives. That’s where Louis Allis fits into 

your picture. Louis Allis has the exact unit you 
need because it has the most complete line of 
motors and drives available to industry. 

And if one of Louis Allis’s wide range of 
stock motors doesn’t exactly fit your job’s 
requirements, you can get prompt delivery on a 
unit specially designed to give you the 
electrical or mechanical characteristics you need. 
Call your nearby Louis Allis Sales Engineer for 


motor application assistance on your problem. 


See our exhibit, 
Production Engineering Show, 
Sept. 6 to 16, Navy Pier, Chicago, 
Booth No. 119-120. 


==t> THE LOUIS ALLIS CO. 


Rolied-shell, Shaftiess Motor. - U 
MILWAUKEE 7, WISCONSIN 





TURNING “Berylco” Beryllium Copper rod in Swiss screw machines at Molded Insulation Company, Philadelphia, Pa. 


Machining “‘Beryico’’ Beryllium Copper 


is a run-of-the-mill operation at this plant 


Beryllium copper has long been 
regarded—by people who have never 
tried it—as a difficult alloy to 
machine. Usually the reverse is true, 
as Molded Insulation Company 
can testify. 


This manufacturer regularly pro- 
duces a wide variety of small 
precision parts from ‘“‘Berylco”’ 
Beryllium Copper. The use of most 
of these parts is classified; many 
are designed to improve electrical 
connectors and communications 
equipment. Drilling, turning and 
cutting are done on Swiss screw 
machines. The parts are also slotted, 
tapped and milled. Standard tools 
and drills are used, and no special 


THE BERYLLIUM CORPORATION 


tool set-up is necessary. Surface 
speeds run 200 fpm—or even higher 
on small diameter stock—-and the 
best coolant has been found to be 
a good water-soluble oil. Clogging 
is no problem: in fact, the company 
finds more difficulty with brass and 
bronze in this respect. 


From the beginning, The Beryllium 
Corporation worked closely with 
this producer, conducting special 
hardness and tensile tests and fur- 
nishing material that would run well 
on the Swiss machines. It will be 
glad to work with you, too. Write, 
phone—or, if you prefer, blueprint 
your problem—and let us suggest 
a solution. 


BERYLCO 


Dopt. 53 * READING 2, PENNA. 


New York « Springfield, Mass. « Rochester, N.Y. « Philadelphia « Pittsburgh « Cleveland 
Dayton + Detroit * Chicago * Minneapolis * Houston « San Francisco « Los Angeles 


Representatives in principal world-trade centers 


Product Engineering 


MICROSCOPIC inspection. 


TYPICAL PARTS produced from “Beryico” 
rod on Swiss screw machines. 


September, 

















8” x 14” thick... hydraulic and electric 





inquiladha ah Ship docks. -plus many other exclusive Fellows 
features, shown at right. 


ASK your Fellows Representative for data 
about the complete line of Fellows Injec- 
tion Molding Machines. He can also give 
you information on the Fellows Plan for 
deferred payment. 


THE FELLOWS GEAR SHAPER COMPANY, Plastics Machine Division, Head Office and Export Department, Springfield, Vermont 
Branch Offices: 319 Fisher Building, Detroit 2 + 5835 West North Avenue, Chicago 39 + 2206 Empire State Building, New York 1 
6214 West Manchester Avenue, Los Angeles 45 
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Nicholson quality ... that gives you the extra strength, 
extra capacity, extra stamina required for severest steam- 
just 3 quality ports— | using equipment service. Nicholson quality pays off, 
thermostatic bellows, | 2== when it comes to discharging condensate and air from steam 


body, cap. Simple, pos- ) . ‘ ° 
itive action. Won't leak! lines .. . most efficiently, dependably, economically. 


@ Powerful valve action—big husky bellows. 

@ Positive shut-off—finely ground valve and seat. 
@ High capacity —large diameter orifice. 

@ Rigidly tested—on actual steam lines. 


When less than best won’t do, specify Nicholson. 
Send for Catalog 953. 


NICHOLSON OK SON cd Compary. 


TRAPS +» VALVES + FLOATS + METAL PARTITIONS 


14 OREGON STREET, WILKES-BARRE, PA. - SALES AND ENGINEERING OFFICES IN 58 PRINCIPAL CITIES 
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Here's where the action 
took place ! This shows the 
transformer’s “safety 
valve” of Nationa! 
Vulcanized Fibre. Sleeve 
and threaded spiral insert 
both supplied in th 
form of precision- 
fabricated parts—are 
constructed of this tough 
arc-resistant cellulose 
material. Spiral con 
struction of arc chute 
insert distorts, elongates 
and tames electric arc so 
that no damage is done 
4t the same time, heat 
causes the fibre to release 
an arc-quenching gas 
Result perfect safety jor 
valuable equipment pro 
tected by Nationa 
Vulcanized Fibre 


but couldn’t knock out the transformer 


how a National Vulcanized Fibre part costing only a few dollars saved 


a transformer worth thousands, and was ready to go to work again 


Lightning blasted this line pole like an exploding bomb 
but left the Westinghouse distribution transformer undamaged 
There wasn’t even a minute’s interruption in the flow of current. 


Reason: National Vulcanized Fibre. A diffuser assembly of this 

tough arc-resistant material in the transformer’s lightning arrestor by- 

passed the tremendous surge of voltage—tamed and quenched the arc 

dissipated the heat and discharged the gases of the arc harmlessly. 

It cost the power company only a few dollars to safeguard equip- 

ment worth thousands. And there’s your clue to safety and savings in 

power switching equipment and thousands of other electric 

applications. Fine electrical properties and mechanical 

toughness—excellent machinability —unusual formability —light 

weight— great resistance to heat, shock and abrasion— National 

Vulcanized Fibre has them all. And you get them at low cost! 

Somewhere in your products or your processing, there’s a use 

for versatile, economical National Vulcanized Fibre. Let’s 

Photo courtesy of explore the possibilities together. Technical and descriptive 
Waning Sage literature and application assistance for the asking. 


Send for 


vortce - NATIONAL 


16-page 
Technical 


Bulletin VULCANIZED FIBRE co. 
today. Oy | WV MIN ¢ ON D9 cLAWARE 
Address ¥ 

Dept. 8-9. a I In Canada: National Fibre Company of Canada, Ltd. « Toronto 3, Ont 


Also Manufacturers of Peerless Insulation, Materials Handling Receptacles, Vul-Cot Wastebaskets and Textile Bobbins. 
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jul) ? YES—THEY’RE STAINLESS STEEL 
Eppentive ? NO—THEY’LL LAST FOREVER! 


Allegheny Metal /asts! As far as anyone knows, it won't wear out, 
and it can’t wear off because it’s solid . . . the same bright, hard, 
immensely strong metal all the way through. No other metal can 
match stainless steel in this combination of desirable qualities. So, 
whether you're thinking about pots and pans, or anything from 
—- safety pins up to railroad trains and skyscrapers—remember that 
WRITE TODAY | = Allegheny Metal costs less in the long run because it lasts longer, 

and because it stays beautiful for life with little or no maintenance. 
For These Publications @ Let us help you use it. Allegheny Ludlum Steel Corporation, Oliver 
Bldg., Pittsburgh 22, Pa. 





1. SPECIAL STEELS FOR INDUSTRY ... 16 
pages of essential data on the proper selection and 
application of principal AL special alloy products: 


stainless, tool and electrical steels and sintered carbides. Make it BETTER-and LONGER LASTING-with 


2. PUBLICATION LIST ... a complete listing of 


all AL publications, both technical and non-technical ®@¢ - i : 

(over 100 in all), with a handy order form for your } . 

convenience. fy "3 & 
ADDRESS DEPT. PE-69 E-TESTED 


wap sarc SWinvess greet 
Werehouse stocks carried by all Ryerson steel plants 
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over 800 pogen—-ti Ibs. -Off the Presd Neat Mouath- 


handy new thum 
indexing system. 

, THE NEW “PRODUCT DESIGN HANDBOOK 
ISSUE for 1956" (Attn: Non Subscribers) 


Twelve months of exhaustive research into all phases of design 
progress are now complete. Next month the culmination of this 
task—in the form of an instantly useful reference HANDBOOK 
can be in your hands—if you act today. THE HANDBOOK 


will give you a wealth of design data on subjects like these: 


Component selection . . . properties of metals new uses 
for plastics . . . designing for modern production processes 
. fatigue strengths of materials . bearing design 
selection of fasteners . . . design of pneumatic and hy 

draulic circuits . . . and many more. 


The HANDBOOK will be off press in mid-October. Reserve 


your copy now by filling out and mailing the coupon below. 


Reviews a year's design progress YES! Reserve my copy of the new Product Design HANDBOOK issue coming 


from these valued sources— 


in October and send me Product Engineering for | year at $5. Bill me later. 


Industrial research reports [] Check here for 3 years at $10. 
Engineering Society papers , 


Armed forces research 





Private consulting laboratories 
Foreign engineering journals NAME 





Industrial and technical journals 


ADDRESS | Business 





Fill in and return this coupon 
today to reserve your copy. => CITY STATE 














See full particulars COMPANY 


on opposite side. 
PRODUCT MFGD. 


Product Engineering ~~ 


Foreign Rates—! year only: Canada $6, Latin America $15, Other Foreign $25 
September, 1955 


Te Retewe Your “Handbook” now--Mail This Coupon Today 


- pe te tee eee ene ~areenyrees we 


with 15° A ‘to 20° : ‘efiics ie ney of Acme screws. 





ROLLED-THREAD SAFETY b/b SCREWS ARE ALREADY BEING 
« Requires less than 1/3 as much torque as SUCCESSFULLY USED IN THESE TYPICAL APPLICATIONS: 
Acme screws for same amount of lineal output. : 

® Automatic Garage 
e Saves substantially on cost, size and weight Doors 


of motors, gear boxes and auxiliary equipment. 


Circuit Breakers 
Convertible Top Lifts 


e Far less wear—less maintenance—longer life. Adjusters end Window 
Lifts 
Borber Choirs Gears 


Drill Presses 
Marine Steering 


_ 
° 
Automobile Seat ® Die Table Positioners 
. 
. 


« Precision positioning—free play can be vir- 
tually eliminated where necessary. 


Bumper Jacks © Welding Machines 
¢ Operates dependably with or without lubri- 


cation at temperatures from —75° F. to +175° F. Saginaw Steering Gear Division 
General Motors Corporation 
Dept. 9J, Saginaw, Michigan 

pe e . Z Please send detailed data on your new Rolled- 


TTT iii. Thread Sofety b/b Screws. | am interested in their 
lication to: 
Min an foaaaaca MM |<” 
aay f 49 i | Name—Title __ 


~ eed Firm __ 
Address 


New stondord Saginow boll-nut can be furnished threaded or with City Zone State__ 
flonge or trunnion-type adaptors for easy application to almost any unit. 











Mail coupon today for full details end 
engineering recommendations for your :.2ec;. 


afety 


& e AQGinau 
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jul) ? YES—THEY’RE STAINLESS STEEL 
Eypensive P NO—THEY’LL LAST FOREVER! 








WRITE TODAY 
For These Publications 


1. SPECIAL STEELS FOR INDUSTRY ... 16 
pages of essential data on the proper selection and 
application of principal AL special alloy products: 
stainless, tool and electrical steels and sintered carbides. 
2. PUBLICATION LIST . . . a complete listing of 
all AL publications, both technical and non-technical 
(over 100 in all), with a handy order form for your 
convenience. 


ADDRESS DEPT. PE-69 








Allegheny Metal /asts! As far as anyone knows, it won't wear out, 
and it can’t wear off because it’s solid . . . the same bright, hard, 
immensely strong metal all the way through. No other metal can 
match stainless steel in this combination of desirable qualities. So, 
whether you're thinking about pots and pans, or anything from 
safety pins up to railroad trains and skyscrapers—temember that 
Allegheny Metal costs less in the long run because it /asts longer, 
and because it stays beautiful for life with little or no maintenance. 
@ Let us help you use it. Allegheny Ludlum Steel Corporation, Oliver 
Bldg., Pittsburgh 22, Pa. 


Make it BETTER-and LONGER LASTING-with 


wep sarvc LESS gret> 
Werehouse stocks carried by all Ryerson steel plants 
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The pioneer builder of machine-ground b/b 
screws announces a revolutionary new line of... 


STANDARD-SIZED ROLLED-THREAD 
SAGINAW Bali/Bearing SCREWS 
PRICED AS LOW AS, OR LOWER 
THAN, ORDINARY ACME SCREWS! 


Get up to 6 times more efficiency... 
save at least 2/3 on power 
requirements or manual effort! 


Hlere’s great news for every manufacturer who 
uses Acme screws or hydraulic actuators in his 
product! Saginaw now offers Rolled-Thread 
Safety b/b Screws in standard sizes at amazingly 
low mass-production cost. 

In many applications this new rolled-thread type 
will provide completely adequate performance at 
a fraction of the cost of machined-thread units. 


GIVE YOUR PRODUCTS THESE PERFORMANCE 
ADVANTAGES AT NO INCREASE IN COST — 





* At least 90% efficiency guaranteed—compared 
with 15% to 20% efficiency of Acme screws. 


e Requires less than 1/3 as much torque as 
Acme screws for same amount of lineal output. 


e Saves substantially on cost, size and weight 
of motors, gear boxes and auxiliary equipment. 


e Far less wear—less maintenance—longer life. 


« Precision positioning—free play can be vir- 
tually eliminated where necessary. 


« Operates dependably with or without lubri- 
cation at temperatures from —75° F. to +175° F. 


6.) 
eri iiiitiit AS <4 
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New stondord Soginow boll-nut con be furnished threaded or with 
flange or trunnion-type adaptors for easy application to almost any unit. 


= S$ afers 


Gere 


September, 1955 





ROLLED-THREAD SAFETY b/b SCREWS CAN BE MANU. 
FACTURED IN THESE STD. SIZES AND ANY SCREW LENGTH: 


Bal! Circle 

Diameter Ball Size lead 
375 .0625 125 
631 125 .200 
1.000 .15625 .250 
1.171 .28125 41304 
1.500 34375 47368 
2.250 375 .500 
3.000 .500 .660 








ROLLED-THREAD SAFETY b/b SCREWS ARE ALREADY BEING 
SUCCESSFULLY USED IN THESE TYPICAL APPLICATIONS: 


Circuit Breakers 
Convertible Top Lifts 


® Automatic Garage 
Doors 


Adjusters and Window 
Lifts 

Borber Choirs 
Bumper Jacks 


Drill Presses 
Marine Steering 
Gears 

e Welding Machines 


° 
> 

Automobile Seat ® Die Table Positioners 
° 
. 


Saginaw Steering Gear Division 
General Motors Corporation 
Dept. 9J, Saginaw, Michigan 


Please send detailed data on your new Rolled- 
Thread Sofety b/b Screws. | am interested in their 
opplicction to: — 

Name—Title _ 

Firm 

Address J = 

City Zone Stote 





Mail coupon today for full details end 
engineering recommendations for your :.2¢c5. 


cUqurLOUWW 








CHOICE 


Bendix* Electric Fuel 
Pump is the outstanding 
choice for every 
operating condition! 


Performance-proven 

Longer Life e No Pressure “Droop” 
Dependable Operation at —75°F. 
improves Low Temperature Starting 
Built-in Pressure Release 

Eliminates Vapor Lock 

Delivers More Gallons per Hour 
Easy to Install e Easy to Service 
Low Power Requirements 
Economical Operation 

Light Weight e Compact 

Rugged e Tamper-proof 


Learn more about this new and improved fuel pump. 
Write for descriptive folder and specifications. 


*REG. U.S. PAT. OFF. 


ECLIPSE MACHINE DIVISION 


ELMIRA, N. Y 


4) 
Bendix* Electric Fuel Pump € 
Bendix* Folo-Thru Starter Drive s Stromberg* Aeroquad Carburetor A 
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Faster...pen and instrument filling 


»? CARTER’S 
= SQUEEZE’ . 
» BOTTLE 
INDIA 


\ INK 


it gets to the point 


New Electro-Polarized ink gives crisp clear 
lines and details 


Uniform color throughout bottle because 
it’s electro-polarized to prevent settling. No 
shaking necessary, Carter’s ink is com- 
pletely opaque, uniformly black. 

Drawings or renderings won’t chip, peel or 
crack. Get the bottle that is the applicator 
. . . . Carter’s Squeeze Bottle India Drawing 
Ink. — Conventional Bottles too, for brush 
work and dip pens. 


Pinpoint appli- 
cator applies 
just the right 
amount of ink, 
where you want 
it. Uses up last 


drop. Can't spill 





Sold by leading Art, Blueprint, Drafting, 
Engineering and Stationery Suppliers 


THE CARTER’S INK COMPANY ¢ Cambridge 42, Mass. 


IF YOUR ASSEMBLY REQUIRES 
MORE THAN ONE EYELET... 


Fda 


EYELET ATTACHING 
MACHINERY 


Eliminate 
those extra 
handling 
operations! 





You'll be sur- 

prised at how 

inexpensively you 

can obtain 

Edward Segal ma- 

chinery for multi- 

ple eyelet setting, 

and how it slashes 

production time 

and costs... Used 

in hundreds of 

plants in diversified industry wherever eyeleting is called for. 

Submit your specs for analysis today, and write us for our 
interesting booklet loaded with eyelet setting data, #39 


EDWARD SEGAL - 72 SPRING STREET, NEW YORK 12, N. Y 


Eyeleting machit pecial hoppers & feeding dev 
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cut maintenance costs 


with Wostsonrl 


ADHESIVE-COATED FELT MOUNTS 


Almost any machine in your plant will run smoother 
and quieter and with longer time between shut- 
downs if mounted on Vibration-absorbing Westsorb. 


Westsorb will not break down under repeated 
impact loads .. . does not deteriorate . . . is resistant 
to oils, grease and acids. It is easily cut to size and 
installed — WITHOUT BOLTS — and can save many 
times its small cost’by preventing future trouble. 


Send for descriptive folder NOW! 


4021-4139 Ogden Ave * Chicago 23 Get wo R ve - 


Branch Offices in Principal Cities 


Manufacturers and Cutters of Wool Felt 
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Pre-applied to both sides. 
Peel off protective backings 
and Westsorb is ready for 
use. Sticks firmly to any 
dry surface — NO BOLTS 
needed. No down-time 
waiting for adhesive to set. 
Operate units immediately. 


Dealer Inquiries Invited 


39] 





Moderate Prices 


cae 
Quality 


Construction 


eu 


few 


make 


WEBSTER 





im 

You pay no premium for quality con- 
struction features in any of WEBSTER’s Positive 
Displacement Gear-Type Hydraulic pumps. In 
fact, you may be pleasantly surprised by the cost 
savings realized with these WEBSTER units. 


For WEBSTER pumps save you money through 
moderate initial prices and lower installation 
costs resulting from WEBSTER’s compact, flexible 
designs. And your customers get lower service 
costs because of the extra ruggedness and depend- 
ability provided by premium construction fea- 
tures like these: 

@ Heavy-duty needle bearings withstand overloads. 


Anti-friction bearings throughout assure high mechan- 
ical efficiency. 


@ Temperature and oil resistant synthetic lip seal. 


WEBSTER 


RACINE 


YOUR BEST BUY 
Gear-Type Hydraulic Pumps 


® Smooth running helical gears of alloy steel are pre- 
cision made and properly hardened for quiet operation, 
long life. 


®@ Double-row ball bearings absorb compound driving 
thrusts. 


@ Standard external seal drain permits use in either 
rotation. Internal drain can be furnished if desired. 


@ Pump cover is available with either end or side ports. 


And the WEBSTER line is complete—can meet the 
widest possible range of requirements, It in- 
cludes over 100 different models ranging in 
capacities from 1/5 to 30 GPM, for pressures up 
to 1500 psi, speeds to 3600 RPM. 


FREE 12-PAGE CATALOG contains 
complete information on WEBSTER’S com- 
plete line of over 100 different positive 
displacement gear-type pumps and fluid 
motors. Write for your free copy today..... 


OIL HYDRAULICS DIVISION 


= 
\/| 


SY ee be 


ELECTRIC 


WISCONSIN 


MANUFACTURERS OF ACOMPLETE LINE OF OIL HYDRAULIC PUMPS FROM V/s TO 30 GPM CAPACITY 
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COS eS 


miles of extrusions! 


Our extruders have turned out enough plastic and rubber extru- 
sions to reach to the moon and halfway back. In compiling this 
vast experience General Tire’s Industrial Products Division has 
supplied thousands of original equipment manufacturers with just 
about every known type of extrusion. No job is too large, too 
small or too complicated for our design and production staff. 
Perhaps you can benefit from the fantastic extrusion mileage 
we’ve accumulated down through the years. 

For literature or further information write to The General Tire 
& Rubber Company, Wabash, Indiana, Department E-4. 








THE 
NERAL Deere 


en 


“ 


* From Plans to Products un Plastics amd Rubber 


Product Engineering September, 1955 





a motor designed to your 
exact product requirements 


Many manufacturers of motor-driven products have found 
that the use of a Lamb Electric special application motor 
results in better products and lower costs. 


Our high degree of specialization in both equipment and 
methods provides the advantages of custom manufacture 
on a volume basis. High quality and controlled costs go 
hand-in-hand. 


We shall welcome the opportunity to demonstrate the 
benefits of a Lamb Electric special application motor for 
your products. 


THE LAMB ELECTRIC COMPANY °° KENT, OHIO 


In Canada: Lamb Electric — 
Division of Sangamo Company Ltd. — Leaside, Ontario 


» wpb Electric 


reactionat norserower MOTORS 
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Thousands of weldments of many shapes, sizes and weights 
are produced by Mahon every year. Those illustrated here 
are typical of parts and assemblies produced for manu- 
facturers of processing machinery, machine tools, and other 
types of heavy mechanical equipment. If you require parts 
or assemblies, including large heavy pieces where time and 
pattern costs are a consideration, you can turn the job over 
to Mahon with complete confidence, because Mahon’s service 
to users of welded structural or heavy plate fabrications is 
complete from design to finished machining and assembling. 
If you are a buyer of weldments, or welded steel in any form, 
you, too, will find in the Mahon organization a unique source 

. a source where design skill and advanced fabricating 
techniques are supplemented by craftsmanship which assures 
you a smoother, finer appearing job embodying every 
advantage of Steel-Weld Fabrication. See Sweet's Product 
Design File for information, or write for Booklet showing 
Mahon facilities and capabilities to serve you well. 


THE ®. C. MAHON COMPANY «© Detroit 34, Michigan 


SALES ENGINEERING OFFICES in NEW YORK and CHICAGO 


icators of Steel in Any Form for Any Purpose 


yet 


' 





.°”’ STANDARD x MODIFIED « 
’’SPECIAL RESISTANCE WELDERS GET ALL THREE 


a 

My Standard Saf he BETTER PERFORMANCE 
: Resistance | : BETTER PRICE 

z Welder = | BETTER DELIVERY 
* 
= 
e 
+ 











Efficient for all i on 
basic uses; low a. | transmission linings, 
operating cost, “4 thrust washers and 
@ prompt delivery, ‘y ; clutch facings 
os long service. 


for AUTOMATIC TRANSMISSIONS 
and TORQUE CONVERTERS 


Standard 
Resistance Welder 
With Special 
Tooling 


Modified to suit 
your requirements; 
increased production, 
low cost retooling. 


Your Best Bet is 


Wortb BesTos 


—Specializing in the 
manufacture of fine friction 
materials for over 30 years! 


Special . ' 2a Finer friction formulas, developed 
Reststence ae | exclusively by World Bestos, as- 
y sure superior performance in dry 
Welder . . & or oil-bath operation. Flat, flexible 
: x? - strips, rigid curved segments, center- 
Built for your — perforated discs or other molded 
specific needs; ‘ shapes developed and manufac- 
mass production of tured to your specifications. Also 
industrial brake friction materials; 
spring liners; inserts and snubbers. 
: World Bestos’ broad experience 
cost per unit. . and extensive production facilities 
offer attractive price and delivery 

advantages. 


special products 
at lowest 


@ Send prints or specifications for price 
_ e ‘: > and delivery information to WORLD 
Sales and Service ee e a Pe x, BESTOS, Industrial Products Section, 
New Castle, Indiana; Phone 2360. 
CHARLOTTE ¢ CHATTANOOGA 


CHICAGO « CLEVELAND « DALLAS £2. 

DAYTON © DENVER © DETROIT WwW MAN GRU ° 

LOS ANGELES « PHILADELPHIA 

PORTLAND, OREGON WINFIE LD 

SEATILE, WASHINGTON 
POT « PR ECTION « SEAM « FLA T et” 


$T. LOUIS * STAMFORD j 
OAKVILLE AND WINDSOR. ONTARIO 


THE TAYLOR.WINFIELD CORPORATION _ 
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® (lothes Dryer 
© Air Conditioners 
© Deep Fat Fryers 
® (Culture Ovens 


® Eqq Washers 


® Electric Roasters 
© Home Pasteurizers 
© Laboratory Equipment 
© Hospital Sterilizers 
© Electric Ovens 








a 
\ L j 


= 


CONTROLS COMPANY 


Robertshaw-Fulton Controls Company 
Greensburg, Pennsylvania 


Gentlemen: 
Please send detailed information on your type tA 
thermostat. | am interested in application for 


NAME. 
COMPANY 
ADDRESS 
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WANTED! 


We're looking for engineers whose prime re- 
sponsibility is to seek ways and means to 
make products or parts better, more efficient 
and at lower cost. To you, we recommend 
Frenchtown engineered ceramics. 

Very possibly you can profit from the many 
valuable properties of Frenchtown Engineered 
Ceramics to give you resistance to high tem- 
peratures and low thermal expansion; excellent 
mechanical strength and wear resistance; 
superior dielectric strength 
at both high andlow 
frequencies. 

This helpful 4-page bul- 
letin contains complete data 
on electrical and mechanical 
characteristics of French- 
town high-performance 
bodies. Send for a free copy 
today. 


renchtown PORCELAIN 

COMPANY 

AY’ CHICAGO” D0 thi b rit! ‘ 87 Muirhead Avenue Jj Trenton 9, New Jersey 
we JU somerning about ii! 


@ Metallurgical Control of raw materials 
@ Statistical quality control regulates all manufac- 


turing operations 
@ Carbon restoration method of heat treatment 
eliminates decarb on heat treated products. 


Chicago Screws will assemble faster, with 
fewer rejects, and with a measurable 
reduction in costs. 

Progressive action plus better methods PULLMORE 
of manufacture have kept “Chicago” out 
in front for 83 years. 

“Chicago” Products are carried in stock 
by your favorite service-conscious Indus- 
trial Supply Distributor. Call him today. 

He can serve you promptly from his com- 
plete stocks—whether it be a package or 
a carload. 


CHICAGO HIGH TORQUE LOW 


ENGAGING PRESSURE 


* PULLMORE discs provide high gend for This 
——— par boon design en- ve Bulletin 
EEEEMEEEED * oie: shi ensosins pressure. Dries = 





Shows typical 


installations of 
ROCKFORD 
CLUTCH 


Tie CHICAGO : : : mad POWER TAKEs 
SCREW COMPANY of unique applications, 


Furmiehes one 

pacity 

B\\ log 
Sealers. 

The complete Chicago “‘Safety Plus’* line includes in alloy steel: Socket Set Screws ROCKFORD CLUTCH DIVISION ber 


* Socket Head Cap Screws * Socket Stripper Bolts * Squore Head Dog Point Set & 209 Catherine Street, Rockford, Hlinois, U 
Screws * Socket Pipe Plugs * Flat Head Socket Cop Screws * Dowel Pins * Hex 


Keys and Key Kits * Also Socket Set Screws and Socket Head Cap Screws in Stainless. 
The complete ‘Chicago’ line of Standard Products includes: Hexagon Head Cap 
Screws in steel—bright and Grade 5, heat treated, alse in brass and steiniess * 
Square Head and Headless Set Screws * Taper Pins * Steel Studs Fiat and Fillister 


Head Steel Cap Screws * Hexagon Nuts in steel, brass and stainless. 
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Specify more than 
“satisfaction” 

















specify 


LELAND 


No product is any better than its components 
. .. no motor any better than what went into it 
—in design, materials, in craftsmanship. 


And Leland’s policy has always been to go 
beyond minimum requirements . . . to give you 
the extra value that assures dependability, that 
surpasses mere customer “satisfaction” 


It has meant painstaking, creative design. 
Often the use of finer materials. Always more 
rigorous quality control. But that policy has 
proved successful because users know and 
appreciate the extra value a Leland motor 
offers. 


Look for more than “satisfaction” from the 
motors you specify, buy or use. It costs you 
no more . . . it does mean a finer, more reliable 
product. 





For more information 

on the extensive line of Leland Motors, 
from 1/6 to 5 hp., write 

Tue Levcanp Evecrric Company, Division 
of American Machine & Foundry Company, 
Dayton 1, Ohio. 


In Canada: Leland Electric Canada, Ltd., Guelph, Ont 
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Factory 

pre-setting assures 
high accuracy... 
eliminates costly 
pre-installation 
adjustments 


SELF LUBRICATING 
BEARINGS by 


Detroit Sintered Metals 


These powdered metal bear- 
ings and bushings supply the 
proper amount of oil, all the 
time, to mating surfaces under 
all operating conditions. This 
eliminates maintenance costs 
such as frequent oiling or the 
replacement of burned out 
bearings. It also lengthens the 
useful life of machines. Let us 
quote on your next order for 
powdered metal bearings or 
bushings. We produce them 
to close tolerances in porous 
bronze, porous iron-copper or 
porous iron. Our 
deliveries are fast 
.. our quality ex- 
cellent. 


Cee avreume reel 


The accuracy of a cycling timer depends on the exactness of the cam 
settings. If any one of the driving cams is incorrectly set, even to the 
minutest degree, the over-all program pattern or sequence of operations 
is changed. 

Cramer cycling timers are normally supplied with ali cams pre-set 
to customer specifications on special calibration equipment like that 
shown above. This pantographic principle, in effect, produces a sixteen- 
time enlargement of the cam, permitting extremely close setting ac- 
curacies. 

While these timers can be adjusted in the field, factory setting as- 
sures highest accuracy and eliminates costly pre-installation adjustments. 

This is but one of the many Cramer customer services designed to Here is an illustrated folder, 
provide greater product usefulness and satisfaction at lower cost. full of useful data, that ts yours 

For full information about Cramer Cycling Timers, write for new for the asking. 

Builetin PB-510. 


DETROIT SINTERED 
METALS CORPORATION 


“The R. W. CRAMER CO., Yue. 18434 Fitzpatrick Ave. 
Detroit 28, Mich. 


SPECAALSS.73. 1M TARE CONTROL 





BOX 7, CENTERBROOK, CONNECTICUT 
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LIQUID POLYMER 
Solves Problem of | ne 


Sealing Electrical Connectors against 
Moisture and Vibration 





Problems in sealing electrical connectors against mois- 
ture, solvents and contamination under conditions of 
severe vibration and temperature extremes can be 
solved with potting compounds based on “Thiokol” 
Liquid Polymer. 



































“Thiokol” Liquid Polymer potting compound comes in 
the form of a paste and is pressure flowed into the 
voids around wiring. It sets at room temperature to a 
resilient rubber with good dielectric properties and 
adheres tenaciously to metals, glass and plastics. 


These properties have helped introduce new standards 
of reliability and space saving in electrical potting for 
aircraft, guided missiles and other industrial products. 
They may do the same in your electrical potting 
The cured rubber maintains an effective seal under application. 

vibration . . . temperatures cycling from —65° to + 
200° F ... water and high humidity . . . aromatic and 
aliphatic solvents . . . weathering and aging. 


Our technical staff will gladly discuss the suitability of 
“Thiokol” Liquid Polymer for any electrical potting 
or sealing job you have in mind. 


Thiokol Chemical Corporation supplies “Thiokol” Liquid Polymer 


only as a raw material. We will gladly indicate sources of suitable 
compounds to end-users. 
SYNTHETIC RUBBERS 
E PLASTICIZERS \ e he Me ( % ¢ f , Vai 
\ CHEMICALS / 


Ny, ROCKET MOTORS J 784 NORTH CLINTON AVENUE «+ TRENTON 7, NEW JERSEY 


In Canada: Naugatuck Chemicals Division, Dominion Rubber Company, Elmira, Ontario 
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When Timing Poses A Problem . 


é FOR THE MILITARY 


FOR 
INDUSTRY 


The A. W. HAYDON co. 


Whether the problem involves a new Intervalometer for firing rockets 
from aircraft—-a Time Delay Relay for controlling plate voltage to 
power tubes—a Timing Motor for use in Industry —or any precision 
Electro-Mechanical Timing Device— A. W. Haydon has compiled an 
unparalleled record of achievement. “Preferred Where Performance Is 


Paramount”! May we help you with your problem? 


Ske — Write for catalog 
A\..W-RIAYDON phere 
COMPANY 


221 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Design ond Manufacture of Electro-Mechenical Timing Devices 


GENERATED HELICAL ROD 





Mass Gear can generate spur, helical 
and worm pinion rod in all types of 
material including plastic. 


Mass Geor can also produce any type 
of serrated or special form rod that can 
be generated. 





These rods are available up to 6 feet in 
length, from 5/32” to 1 Ya" in diameter. 


Mass Gear products are made to 
A.G.M.A. standards, thus insuring uni- 
form quality. 


Illustrated brochure showing interesting 
designs and suggestions available upon 
request. 





assachusetts Gear & Tool Co. 


WOBURN, MASS. 





Silicone 


rubber parts 


produced 
- 
—— es 


by a 


STALWART 


.can be the 
answer to your 


rubber >» 
parts » a 


problems 


a 
a involving 


extreme 
temperatures 

up to 500°F 
down to- oar 


ask for 
bulletin 


TALWART 


RUBBER COMPANY 


Mfg. Plants in Bedford, Ohio and Jasper, Georgia 
166 Northfield Road e Bedford, Ohio 
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with Less Amps! 


erformance-iated 


FAN MOTORS 


HELP SOLVE YOUR LOAD AND 
POWER FACTOR PROBLEMS 


In air conditioning or ventilating equipment, you can 
reduce starting current, reduce running current and in- 
crease power factor with these new Century Fan Motors. 
They are Performance-Rated for air conditioning manufac- 
turers who are faced with new load and power factor prob 
lems. Fan manufacturers find advantages in their short 
length, light weight, multi-speeds and easy reversibility. 


In your product and in your plant, Century Motors are 
Performance-Rated to fit your needs. For information, call 
your nearby Century Sales Office, or write us direct. 


Cae, aa Nee 
Type C, Permanent Split Capacitor... round 


frame, single speed, reversible—also avail- 
able with cushion mounting. ‘ 


Type CM, Permanent Split Capacitor . . . 
round frame, 2 or 3 speeds, all reversible— 


© 
ated 


1/8 to 400 H. P. 


’ 


1806 Pine St., St. Lovis 3, Mo. * Offices and Stock Points in Principal Cities 
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can CaPlugs protect — fully-opened... 


your products this same way? 


fully-closed 


tick ofating 


x 
1 nx 


¢ 


Look how Anchor Coupling Co., Inc. uses these tough, flexible 
closures to protect threads and seal assemblies from dirt 
during storage and shipment. 

Says Anchor, “We are sure that assemblies will arrive in 
our customers’ hands in the same clean condition as when 
they passed our final inspection.” 


Made of Polyethylene, CaPlugs will not collapse, chip, 
break or shred .. . are impervious to all common chemical 
reagerts, acids and solvents. 

Furnished in six standardized cap and plug designs (both 
threaded and non-threaded), CaPlugs are regularly used by 
hundreds of industries on numerous types of tubing, valves, 
hydraulic components, fittings and machined parts. 


Stocked in over 200 sizes (up to 8” in dia.), CaPlugs are 
readily obtainable to protect your products profitably, too! 


find out by writing 
for this FREE assortment 


Hoke toggle valves open and close with a single, 
positive motion like flipping a light switch. Use them 
on your precision test equipment for gas or liquid 
control at pressures up to 1000 psi. Seat and stem 
seals are tight enough for most high vacuum work. 


In instrument panel service you can tell instantly 
that the valve is open (or closed) and the colored 
nylon handles identify fluids at a glance. 


Available in angle and globe patterns in brass or 
stainless, %” through %” pipe (or with tube fittings). 


May we send you catalog and data sheets? 


DIVISION 4 aod HOKE 
PROTECTIVE CLOSURES CO., INC. ® s INCORPORATED 


2209 ELMWOOD AVE, BUFFALO 23, N. Y. Fluid Control Specialists 


197 S. DEAN STREET, ENGLEWOOD, NEW JERSEY 
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NOW YOU CAN GET BETTER 


eozete, Ma. ick: 


Miniaturized blower is 1% inches in diameter, contains 
tiny Pesco motor. Rating: 16 clm @ .75” pressure w.g. 


COMPLETE LINE 


Units for a-c or d-c operation have 
capacities from 16 to 750 cfm. 


HIGHLY EFFICIENT 


eee 


) ve iL PES AXIAL FLOW BLOWER 
S° BLADE TIF a 26v Oc 


Design assures efficiencies unexcelled 
in, comparable “package” sizes. 


LIGHTWEIGHT, COMPACT 


ete ooo 
J 




















High air displacement and pressure 
achieved with minimum size and weight. 


new Pesco axial flow blowers 


More efficient air delivery or exhaust is 
possibie with the new Axial Flow Blowers 
now manufactured by Pesco. Engineered 
by a leading British firm, these advanced 
design blowers have been proved under 
tough service conditions. They provide 
better cooling, heating or ventilating for 
a wide variety of aircraft and industrial 
applications. 

Pesco® Axial Flow Blowers are self- 


Product Engineering — 


contained package units which save space 
and permit more flexible product design. 
They incorporate a rotor direct coupled 
to a Pesco Electric Motor for efficient 
air flow. 

An outstanding characteristic of this 
new Pesco product is the high capacities 
obtained with minimum power. Careful 
aerodynamic design assures optimum 
efficiency with axial air flow. Persco 
Blowers withstand severe conditions of 
shock, temperature, pressure, altitude, 
humidity and duty cycle. Rated for con- 


BORG-WARNER 


24700 NORTH MILES ROAD 


September, 1955 


tinuous operation at high ambient tem- 
peratures, they perform in any position. 
Dynamic balancing assures quiet, vibra- 
tion-free operation. Flange or clip 
mounting is optional. 

Before you proceed with the design or 
re-design of any equipment requiring 
localized heating or cooling, investigate 
the better performance now possible with 
Pesco Axial Flow Blowers, For com- 
plete details, contact your local Pesco 
representative or write: Pesco, 24700 
North Miles Road, Bedford, Ohio. 





CORPORATION 


° BEDFORD, OHIO 





HEAVY-DUTY D-C 
MAN-NETIC 
CONTROLLERS* 


COMBINATION MANUAL and 
MAGNETIC CONTROLLER FOR CRANES— 
CHARGING MACHINES—D-C CONTROL JOBS 





2 TYPES AVAILABLE: 
REVERSE-PLUGGING OR 
DYNAMIC - LOWERING 


Provide four speed points, reversing, 
with all advantages of full -magnetic 
control. Manually - operated cam con- 
tacts are free of destructive arcing 

.. extremely fast magnetic contactor 
action interrupts power circuit before 
cam-operated contacts are opened. 
EUCLID’S EXCLUSIVE “TIMELOK” 
feature offers maximum dependable 
acceleration timing without extra 
relays ... permits unusually compact 
arrangement of the magnetic panel. 

For more information, contact our 
representative in your area, or write 
or coll THE EUCLID ELECTRIC & MFG. 
CO., MADISON, OHIO. 


Ask for Bulletin 4400-4401. 





Te fuCUD ELECTRIC 


EUCLID 


AND UIC CO. MADISON. OHIO 


THE EUCLID. ELECTRIC & MFG. CO. 
, MADISON, OHIO 








*PATENT APPLIED FOR. 





lify assembly and setting 
of Adjusting Screws 


The new Tension Type PALNUT 
Lock Nut is tightened once when as- 
sembled and never touched again no 
matter how often the screw is ad- 
justed. Only a screwdriver is needed. 


TENSION TYPE 


PALNUT nurs 


NUTS 
How it works: Trademark 
Resilient spring design assures smooth "7 


but powerful hold on screw threads for 
accurate settings, despite vibration. _) 





Barbs at the base prevent PALNUT 
from changing position when screw is 
adjusted. Back-off torque is twice in- 
stallation torque. 


"Tension Type PALNUTS are lower in cost, 

require less space, are easier, more economical 
to assemble than other tension devices. They are 
adapted to manual or high-speed power assembly. 
Need no serrations, special holes or auxiliary 
holding means. Available for thread sizes 2-56, 
4-36, 4-48, 6-32, 6-56 and 10-32. 


Write for free samples and literature. 
THE PALNUT CO., 65 Cordier St., Irvington, Il, N. J. 
In Canada: P. L. Robertson Co., Lid., Milton, Ont. 


WHEELS 


HEELS 
— WHEELS 


for 


Products 
That 


Roll! 


Be SURE With — ; : 
Rubber Tired, 
Metal Disc Wheels; 


“4 LLI E D All Sizes & Kinds! 


CONSULT ALLIED ON ALL 
YOUR SMALL WHEEL NEEDS! 


@ Build quality—lasting service—sales ap- 
peal — customer satisfaction into your 
product with ALLIED Wheels! Big range 
of stock sizes and types — or produced 
to your precise specifications. Priced 
““right’’; with dependable delivery to 

meet your production schedules 


ALLIED Wheels.... 


PRECISION MADE TO 
YOUR SPECIFICATIONS! 


Ce | 


WRITE TODAY! 
et LLIE | = > WHEEL PRODUCTS, INC. 


27 BROADWAY « TOLEDO 4, OHIO 


Representatives And Warehouses in Principal Cities 
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RRR 4 


teflon 


Not 


‘eak-Zeohek—3 am 20 —ee 


Your assurance 


ro} Malic ial -t-) mm ol-laiej gael -la lot — 


PEA) ety a 


If miniaturization is your design-factor problem; if 
your components must withstand today’s sew high 
temperatures . . . then Hitemp’s “Teflon” insulated ~ 
magnet wire is your answer. ' 


Designed for Class H service, or better, Hitemp’s 
“Teflon” insulated magnet wire has a low loss factor, 
low dielectric constant, high volume resistivity, and 
excellent dielectric strength. All characteristics re- 
main stable at temperatures from —90 C. to + 250 C. 
“Teflon” insulation is noninflammable and completely 
inert to moisture and all known commercial solvents. 


Available in sizes from 14 to 50 AWG and in single, 
heavy, triple and quadruple thicknesses. 


“WHEREVER HIGH TEMPERATURES EXIST .. . 


THAT'S THE PLACE FOR HITEMP’S WIRE AND CABLE!” 
*Dupont make this under their trade name 
POLYTETRAFLUOROETHYLENE 


CANADA, ALA.. GA. LA MO. & DEL TEXAS CONNECTICUT WASH. 0.C.—GOVT N.C... S.C. & TENN ARK., 1OWA, KAR MAINE, WH. H., MASS INDIANA 
MISS., PA., VA. W. VA Sol W. Goodman General Power Equipment Richard Whitehead, Jr hn W. Houstor sienn & Larson mO.. NES vr. at Richard C Warner 
Aironic Accessory ( 32 W. Biddle St 4515 Prentice Street Guilford, Conn 748 Washington Bidg 123 d urt White Supply f umphr Box 338 
161 Orinoco Drive Baltimore, Md Datias, Texas Washington 5, 0 n otte 44 n Ave } st Piain St South Whitley 
Grightwaters, N. ¥ HLL. & WIS MICHIGAN ry Jo UPPER NEW YORK STATE t. Louis, Mo . on CALIF. & WASH 
NEW YORK & NEW JERSEY Wesley L. Wilson James B. Morrow 7 1 qs Phitic Kirsh R KENTUCKY & OF 10 tandard Wire & Cable 
Par Distributors 2750 West North Ave 85 Louise Ave ‘ orig 22 re Road 21 od Biv Gallaghe mpony Ba ‘ 3440 Overland Ave 
240 Old Country Rd Chicago, | Highland Park, Mich che he 2s 15 Ritchie Av 1505 Race § Los Angeles, Calif 
Hicksville, N.Y : Cincinnati. 0 > > > 210 Post St.. Am. 915 
’ ? P San Francisco, Cal 


Product Engineering September, 1955 407 





ADVANTAGES OF 
FLEXIBLE SHAFTING 


For Power Drive and Remote Control 


by C. Hotchkiss, Jr. 
Application Engineer, 


Stow Manufacturing Company 


Flexible shafting has the followiny 
advantages over other type drives: 


1—it is often the simplest method 
of transmitting power between 
two points which are not col- 
linear or which have relative 
motion 


eliminates 
parts 


exposed revolving 


does not require accurate align- 
ment 


—-easy to install and maintain 


Not Collinear—Where it is neces- 
sary to connect two shafts which 
are not collinear, a simple arrange- 
ment of a single belt or two uni- 
versal joints will often do the job 
adequately. But, in many cases 
where the path of transmission is 
more complicated and would re- 
quire a more expensive arrange- 
ment of mechanical components, 
flexible shafting provides a simple, 
low cost, efficient drive which is 
easy to install because it does not 
require accurate alignment. See ex- 
ample, figure 1, in which a 13 inch 
Stow flexible shaft is used to drive 
the auger on a G.L.F. bulk feed 
truck. 

Flexible shafting also allows the 
designer greater freedom in locat- 
ing either the drive or the driven 
component on a piece of equipment. 


OVLK FEED OC: ivERY 
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Relative Motion—Where two shafts 
which have relative motion must 
be connected, flexible shafting is 
often the ideal means of transmis- 
sion. In many cases it eliminates 
a much more complicated drive 
which would, necessarily, include 
telescopic joints; further, it elimi- 
nates the danger of exposed moving 
parts. See figure 2, which shows a 
i inch Stow flexible shaft driv- 
ing an Avery Rake built by the 
Minneapolis Moline Company. 


Other typical applications of this 
type are used on portable power 
tools when motors are too heavy to 
be mounted on the tool—such as 
portable grinders, sanders, paint 
scrapers, saws and tree tappers. 
And, since flexible shafting is not 
affected by vibration, it is an ideal 
drive for applications where a high 
degree of vibration is involved— 
such as in vibration testing tables 
and concrete vibrators. 

Stow flexible shafts are available: 
for power drive applications in 
diameter sizes from 4 inch to 13 
inches; for remote control applica- 
tions in diameter sizes from 4 inch 
to 1$ inches. The 13 inch power 
drive shaft will transmit up to 10 
HP while the 18 inch remote con- 
trol shaft will transmit up to 4000 
Ib. in. 


For complete engineering data on 
flexible shafting, including selection 
charts, write for engineering Bul- 
letin 525. 


426 STATE STREET, BINGHAMTON, NEW YORK 
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SITTING PRETTY... .| 


...on LORD 
foot mountings 


The new Burroughs’ Ten Key Adding Machine has 
foot mountings designed by Lorp. Despite their 
apparent simplicity, the mountings had to (1) assure 
noiseless, cushioned performance, (2) match the 
machine’s color, and (3) overcome migratory and 
contact staining of desk tops. 

The Lorp bonded-rubber mounting shown was 
designed to meet these tough requirements. It effec- 
tively isolates vibration by separate mounting of 
chassis and base. The specially compounded rubber 
does not stain or mark desk-top surfaces. Color- 6p bende 
maiching was achieved without impairing the good 
vibration control characteristics. As a result, Bur- rubber 
roughs’ new machine is “sitting pretty”—with its ad- products 
vantages of quiet operation, attractive a rance 8 a ! since 1924 
and non-marking feet assured by LorD Bn °NDED ruse : 

LorD can make bonded-rubber foot mountings ina NEW YORK, N. Y. - Circle 7-3326 + PHILADELPHIA, PA. - LOcust 4-0147 

; 4 CLEVELAND, OHIO - SUperior 1-3242 + DAYTON, OHIO - Michigan 8871 
variety of sizes and shapes to enhance the beauty and DETROIT, MICH. - TRinity 4-2060 + CHICAGO, ILL. - Michigan 2-6010 
operational appeal of your business machines. We will mags inp on oo ANGELES, _ pegs = 4-7808 
be glad to discuss specific applicati Wi Ax Amey Ky a 
pv ae ai eines ———— LORD MANUFACTURING COMPANY + ERIE, PA. 


designers 
and producers 
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5 NOPAK Cylinders supply pressure and pull 


for important functions of Victor Veneer Jointer 


The Victor Straight-Line Veneer Jointer, built by the ste te souls Saale of Go lnouaen role 
. play y ylinders an ves in actuat- 

E. V. Prentice Co., Portland, Ore., employs a NOPAK ing ‘and controlling precision machine moth name 

Model E 22" x6" Cylinder to operate the stops which Others are shown in the NOPAK Application 

align the stock, and 4 NOPAK Model D,6”x 5" Cylinders Warn, 48) Yous NUPAK Representative to show 

to exert adequate, equalized clamping pressure on the _Refer to Classified Section of your Telephone Direc. 

full length of the stock to be joined. All cylinders are  ‘*Y for name of nearest NOPAK Representative. 

controlled from a single station to provide for fast pre- 

cision alignment and clamping in a rapid, repetitive 

work cycle. 


GALLAND-HENNING NOPAK DIVISION 


2762 S. 31st STREET + MILWAUKEE 46, WISCONSIN DESIGNED for AIR and HYDRAULIC SERVICE 


“ARENS PUSH-PULLREMOTE = can GRIES 
CONTROLS OFFER YOU | 
THESE ADVANTAGES 


Save me money 
on quality 

* Positive Accuracy WING nuts ? 

* High Resistance to Wear 

* Ease of Installation 

* Substantial Cost Savings 





Arens can supply you with 
accurate, efficient push-pull 
controls, custom built to 
your requirements. These 
range from simple spring 





Widest selection of stock sizes 
in two series, “Junior” and 
“Senior,” to fit all cost and 





wire casings to rigid controls, 
and include controls with 
various protective coverings, 
locking devices, fittings, etc., 
both standard and special 
designs. Our new 40-page cat- 
alog gives you complete in- 
formation. 


Waite today». 


2013 Greenleaf Street, Evanston, Illinois 


ARENS controis. inc. 


application requirements. 

With Exclusive GRC Finger-Grip 
recessed wings! Die cast of 
nonferrous, rustproof, corrosion- 
resistant zinc alloy, GRC Wing 
Nuts are uniformly free of rough 
edges and imperfections; have 


accurate clean threads. Plain “” 


bright finish withstands normal 
usage; all commercial finishes 
available. Quick deliveries from 
stock! 


WRITE TODAY FOR SAMPLES, 
PRICES. & BULLETIN 


die cast 


WING NUTS 





ALL GRC FASTENINGS 
are die cast for low cost! 


* CAP NUTS 
* WING SCREWS 
* SMALL TUBULAR RIVETS 


W orld’s Foremost Producer of Small Die Castings 
*% 159 Beechwood Ave., New Rochelle, N. Y., Phone NEw Rochelle 3-8600 
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GIVE YOUR PRODUCT THE EXTRA VALUE OF 


Ceclified sPkED REDUCTION ECONOMY 


Horizontal Right Angle Drive 
a Worm gear on top 
New Design Around the 
hentea: NEW BOSTON GEAR 
REDUCTORS Speed Reducers — 


Horizontal Right Angle Drive 
Worm gear under 


Vertical Right Angle Drive 


Horizontal Parallel Drive 
Double Reduction 


NEW space saving design 
NEW clean contours 
NEW gearing efficiency 
NEW cooling fins 

FAN COOLING optiona! 


, Vertical Right Angle Drive 
on larger sizes 


Double Reduction 


a f . : ; 4 j , " ‘ 
f . - 
lV CW ’ , Horizontal Right Angle 


Ratiomotor 


RATIOMOTORS 


New COMBINATION 
Construction 


Gear reduction unit and 
easily detachable standard 
end-mounted motor — com- 


Horizontal Parallel 
Ratiomotor 
Double Reduction 


bined for big maintenance 
savings. Permits (1) repiace- 
ment of motor without 
disturbing gear unit, 

(2) replacement of original 
motor at any time with motor Vertical Right Angle 
of special characteristics 


Ratiomotor 
(totally-enclosed, etc.) 


Vertical Right Angle 


Ratiomotor 
. ; Double Reduction 
//@d) FLANGED REDUCTORS 
. . . . . PATENTS PENDING 
The Ratio motor gear reduction unit, supplied without motor. 
You buy and attach the motor of your own choice. 





108 mopéts 


.BOSTON,, — 


DISTRIBUTOR 
NEW CATALOG R-56 


for complete information — or write Boston Gear Works, )\ for specifications 
71 Hayward St., Quincy 71, Mass. end esloction dota 


Look under “GEARS” in the Yellow Classified Section of your Telephone Directory for the BOSTON Gear Distributor nearest you. 
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HERMETICALLY SEALED 


termination problems for 
REFRIGERATION & AIR CONDITIONING 
INDUSTRIES 





such as used in air conditioning in- 


dustry. AMP Faston Tabs welded 
to pins of hermetic-seal terminals “Jee 


mate with AMP Faston Receptacles. 


1. AMP's multiple connector assembly for low horsepower hermet- 
ically sealed compressors, such as used in refrigerators and freezers. 
AMP's snap-in feature permits quick assembly of connector. Molded 
block assembly snaps on al! three hermetic terminal pins in one 
motion. Resuit—tfully insulated, reliable, solderiess connection. 


Two Outstanding New AMP Products Provide Maximum Reliability 
in Connections to Glass Sealed Terminals for Compressors used in 
refrigeration and air conditioning industries. 

The AMP Faston approach provides the ultimate in electrical 
performance and speedy assembly. 


Applied with AMP Automatic Wire 
Terminators for high speed mass 
production. 


Send today for sy copy of 
our brochure AMP’s Creative 
Approach to Better Wiring 


©a-MP 1955 


Aircraft-Marine Products,inc. *« General Office: Harrisburg, Pennsylvania 
in Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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Morse equipment helps ventilate Lincoln 
Tunnel for 18 years — without replacements! 

















Lincoln Tunnel: Operated by The Port of 
New York Authority, it is a major artery 


connecting mid-Manhattan with New Jersey 


Here, 26 blowers and 30 exhaust fans circulate 
millions of cubic feet of air per minute 
through the tunnel. Because these ventila 
tion units provide a complete change of ai: 
in the tunnel every 1'@ minutes, they res 
quire dependable power transmission equip 
ment. It is significant that Morse power 
transmission equipment is used in many of 


these units. 


Shown at left is a typical blower unit, 
which employs a 6 in. Morse Silent Chain 
operating at 744 hp at 445 rpm or 60 hp and 
884 rpm. This unit, as well as the others in 
the ventilation system, has been operating 
for 18 years with little maintenance, and no 
breakdowns. 








Check These Advantages Morse Power Transmission equipment gives reliable, 
of Morse Equipment: economical performance in unusual applications. 


Look into the complete line of Morse Power Transmission products 
Long service life which you can employ in your own design applications. Morse has 
Low operating cost skilled engineers available to help you solve practically any problem 
involving transmission equipment : Roller Chain Silent Chain, Sprockets, 
Clutches, and Couplings. gary —_ rs 


Require minimum maintenance VISIT THE MORSE BOOTH #340 


. NAVY PIER 
Wide range of types and sizes PRODUCTION ENGINEERING SHOW 


- . MORSE CHAIN COMPANY, SEPTEMBER 6-16 © CHICAGO 
Precision construction ITHACA. NEW YORK 


MORSE 
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Easy to assemble, disassemble 


Vib VAN 





CHAINS, CLUTCHES, 
AND COUPLINGS 








POSITIVE DRIVE DURING 


po you 
weed. 


NORMAL OPERATION? 


POSITIVE LOCK IN ANGULAR 
POSITION AT POWER CUT-OFF? 


You Get Both with the: 
MORTON Smith-Nobak Device 





ENGINE 
OR 
MOTOR 











Driving Shaft 


The Smith Nobak Device permits 
both shafts to rotate simulta- 
neously. When power stops, the 
device prevents further rotation of 
the mechanism either from the 
initial inertia force or from an 
external force applied from any- 
where except the original source. 
The driven shaft is locked in 
position to prevent its rotation 
in either direction. Application of 




















Driven Shaft 


power unlocks the device instantly. 

The device is finding numerous 
uses in automation, aircraft control 
mechanisms, lL ists, transfer tables, 
conveyors, punch presses, printing 
presses, and wherever a positive con- 
trol of angular position is required. 
It is especially adaptable for feeds 
into presses and boom hoists of 
derricks. Load ratings from 50#in. 
to 2600#in. are available. 


4-page bulletin and technical data available on request. Specific 
recommendation will be sent you on receipt of your requirement. 


MORTON BEARING COMPANY 





Ann Arbor, Michigan 





817 Wildt Street 


Pua Pim elcei slicing. a 
CONVERTER 


808 WESTERN AVE 


NO AMBIGUITY 
FAST RESPONSE 


A shaft position to digital con- @4 
version component for data 
handling systems and digital § 
computers. Multi-brush pick- , 
offs eliminate ambiguity. 
Adapted to be used in digital to 
analog conversion systems and 
closed loop systems. Standard 
unit handles 13 digits; 7, 17, 
and 19 digit models also avail- 
able. Multi-channel converters 
designed to be time-shared 
with one scan network. Cus- 
tom models may be ordered to 
your specifications. 
SPECIFICATIONS: 


Dia. 2 in. Wt. 8 oz. 

Length: 2-3/4 to 5”, according 
to model 

Torque: Under 0.2 oz. in. 
Meets applicable military 
specifications 


om LQuiPwENT @0RPOR 


* GLENDALE + CALIF. 


Since 1926. In the application, 
design and manufacture—pumps, 
separators, hydraulic accessories 


EQUIPMENT FOR 
. FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl’s patented, auto- 
matic, force-free lubrication 
and flushing system makes 
these direct - drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 
Air - cooled design — or 
water - cooled models for 
heavier duty. 
Class 21-roller-action pumps 
are recommended for han- 
dling corrosive gases and 
' extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
ciencies and is designed for 
applications requiring high- 
er degree of vacuum. Where 
water - cooling is desired 
for continuous service, the 
water-jacketed Class 25-WJ 
models are recommended. 





EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


Write today for 
Bulletins A-1289 
and A-1523 


289 Williams Ave., Hackensack, N. J. 
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Cold flow resistance of TEFLON* and reinforced TEFLON (DUROID 5600) was tested at 
100° F., under a torque of 35 pounds and a flange pressure of 1,000 p.s.i. After 2 hours the 
flanges were cooled and the bolts retightened. The flanges were then exposed to the heat for 
another 2 hours. Results are as pictured. The gasket of TEFLON (left) extruded extensively 
on all edges and lost all bolt torque. DUROID 5600 did not extrude and retained 15 pounds 
bolt torque, demonstrating significantly improved resistance to cold flow. 


Greater Resistance 
to Heat Distortion 


TEFLON (left) distorted badly 
when subjected to 720° F. and 
then cooled. Reinforced TEF- 
LON (DUROID 5600) exposed 
simultaneously to the same tem- 
perature retained flatness, dem- 
onstrating greater dimensional 
stability at high temperatures. 


SOME IMPORTANT 
TEST VALUES 


Tensile Strength, 
MD, psi 
Tensile Strength, 
CMD, psi 
Compressibility, 
5000 psi, % 
Thermal Expansion 
Coefficient per 
F., 73-140°F. 
Heat Distortion 
Temperature, °F. 
66 psi 500-+- 
264 psi 500+- 
Deformation under 
load, % 
1200 psi 
2000 psi 
Coefficient of 
friction against 
polished steel, 
static 


2.7 x 10°5 


kinetic 
Specific Gravity 


*Made up of actual flow and 
also of compression under 
load. Data to indicate break- 
down between these two por- 
tions is being obtained. 


ROGERS REINFORCES“ TEFLON” TO REDUCE ITS COLD FLOW 


Rogers DUROID 5600 is a combination of TEFLON and inert fibers, blended into an 
homogeneous sheet material. This new material is not a replacement or a substitute for 
TEFLON, but rather an extension of it. TEFLON has better electrical charactéristics and 
dry lubricating qualities. DUROID 5600, however, has much of TEFLON’S resistance to 
chemicals, and is greatly superior to TEFLON in resistance to cold flow and heat distortion. 


*Registered trademark of DuPont Company for its tetrafluoroethylene resin. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 


PRODUCTS 


DUROIOS—for Gaskets, Filters, Electronic Devices, etc. 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates. 


SERVICES 


FABRICATING—including Combining, Coating, 


and Embossing. Parts, and Products. 
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ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 


DEVELOPMENT—Research and Engineering of New Materials, 


Please write 
Dept. E 


for Technical Bulletin 


rg OMe. 








seo9) Ghar Lay 


HYDRAULIC HORSEPOWER PRODUCTS 


_ 


HI-LO-PAC PUMP HYDRAULIC RAMS HORSEPOWER VALVE HORSEPOWER PUMP HYDRA-SEAL 


Model 600—In one com- 


pact unit offers 


Tek y 
Mod 032 ee Model 960 with Holdkon Model 400—A basic high COUPLER — modei 730 
ha - ore r . . 
2 pumps eg e837 be e = trol provides manval or speed Gerotor type pump Hose Coupler allows free 
6” stroke. Double action 


(gear type), 2 valves (sin- automatic return to nev delivers 10 gpm af 1750 flow when connected. Self 


gle & double), 2' 


reservoir, retie 


(1000 psi), filter 
up to 12 gpm 


ith hydraulic depth st 
2 gallon = ig —? "OP tral. Has built-in 1000 psi a) ax ur r sure sealing on break-away 
Mod eleva. ‘ a 
f valve . ve orse pressure relief valve. No O ealed in, dirt sealed 
e m ?r 3 re 
delivery power Ro _ bo additional parts to convert out. Free flow allows 


8, 10, or 12 troke. Dou 
ble action converts to sin- 


Tractor from doubl fo singie maximum operating 


Mounting Kits available acting 


gle 


Hydraulic Horsepower To Serve You Better 


CHAR-LYNN COMPANY 


Dept. 


PE 95 2843-26th Avenue South, Minneapolis 6, Minnesota 


UNGROUND 


BALL BEARINGS 


For All Industries 


ILIAN 





Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd. Kilian Steel Ball Corporation 


COMPANIES. (Canada), Utd. 240 Fleet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, Conn. 
240 Fleet St. East, Toronto 2B, Ont. 
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SPINDLE DRIVE 


CONTROL 


on 


Positive and completely dependable start-and- 
stop control is just one of the reasons why so 
many precision machine builders prefer the Maxi- 
torq clutch. Pratt & Whitney’s engineers, in 
building this double Maxitorq clutch into the 
spindle drive of their new Electrolimit Jig Borers, 
also found that the clutch has sufficient braking 
action to act as a locking means when changing 
tools, yet has no drag when in neutral, so that 
the spindle may be easily turned by hand for in- 
dicating purposes. 


Electrolimit Jis Borer 


Here, in a nutshell, are the principal Maxitorg 
advantages . . . simple, rugged design and con- 
struction which practically eliminate mainte- 
nance . . . immediate, positive engagement. . . 
equally positive disengagement without drag or 
heating . . almost unlimited adaptability to 
drive requirements . . . and the most compact 
units available for a given power transmission 
requirement. Write us, outlining your needs. We 
will be glad to give you our recommendations 
and complete technical data. 


Write Dept. PE-9 for full specifications and quotations. 





= 


THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER + CONNECTICUT 
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WOVEN WIRE CONVEYOR BELTS 


permit continuous heating, cleaning, washing 


All-metal belt . . . corrosion resistant and impervious to damage at tempera- 
tures from sub-zero to 2100° F . . . withstands most severe conditions in heat 
treating, food processing, chemical manufacture, ceramic firing. 





Whether you’re designing machines for your own operation or for resale, you 
can eliminate batch handling, cut costs, provide uniform, continuous produc- 
tion at controlled rates of speed with moving woven wire belts. 
Open mesh construction of Cambridge Woven Wire Conveyor Belts lets 
process atmospheres circulate freely for uniform cooling, heating, drying .. . 
provides flash drainage of solutions for rapid washing, quenching, cleaning, 
draining. Cambridge belts have no seams, lacers or fasteners to wear more 
rapidly than the body of the belt . . . no localized weakening. 
No matter how you look at it, CAMBRIDGE Woven Wire Conveyor Belts 
are invaluable aids to AUTOMATION ... help beat your biggest competition, 
COST. They are made in any size, mesh or weave, from any metal or alloy. 
Special raised edges, cross-mounted flights and other 
surface attachments are available to hold your 
product during movement. 





Call in your Cambridge Field Engineer to discuss how 
you can cut ultimate costs by continuous operation. 
You can rely on his advice. Write direct or look under 


“BELTING, Mechanical” in yourclassified phone book. PRODU CTION 
a ASK FOR FREE 130-PAGE REFERENCE 
MANUAL illustrating and describing ? ENGINEERING 
CONTINUOUS QUENCHING— woven wire conveyor belts. Gives fe 
" 


of small or large parts on mesh specificetions, design infor- 


pth pans eile oe mation and metallurgical data. = , SHOW 
SEPT. 6-17 BOOTH 157 
The Cambridge Wire Cloth Co. 


METAL ' SPECIAL DEPARTMENT P, LEETRONI 


CONVEYOR+—+—+ = METAL CAMBRIDGE 9, 30 Main Street tues 
BELTS t~Tt-TFABRICATIONS MARYLAND Brooklyn, N.Y. COMPANY, INC. 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 





WIRE 
CLOTH 
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How the design, development and production team at Burgess-Norton made possible 


jedal required om 


variations, 


COMPLETE FACILITIES 


‘ Ul ut 
wigg ‘A f gn 
é RAAA é ‘ % GAR 


Here is another example of how redesign 

for modern production methods produced a better part 
at lower costs. This clutch hub was formerly 

made from a machined forging. By combining a 
screw machined part and a stamping through hydrogen- 
copper brazing, as shown below, production costs 

were reduced 17% . . . greater control on flange 
tolerances obtained, and eight stop lugs could be used 


instead of only four. 


© Os 


The two ae are then 

copper e 
assembled , After the hydrogen 
controlled atmosphere 
conditions to eliminate 
oxidation. 


FROM DESIGN THROUGH PRODUCTION FOR BETTER PARTS AT LOWER COSTS 


Engineering is one of the important 
cogs in the complete service offered 
to industry by B-N. This experienced 
group works closely with produc- 
tion and metallurgy in designing for 
low cost manufacture and better 
end-use performance. 
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Burgess-Norton facilities and equipment are extremely diversified 
for the economical production of a wide range 

of precision parts, and include complete 

engineering, development, and metallurgy departments. 

This engineering service is available to you without obligation. 

If you have a parts production problem, 

we believe it will pay you to check into Burgess-Norton facilities. 
Send prints, specifications, or samples . . . or, if you prefer, 

one of our sales engineers will call, at your convenience. 


BurGess-Norton MFG. Co. 
——- ow YS ws PS) ae? a a Ue Ce 


or Over 50 Years 


ie 2 
fos ee. aaa ee 


Serving Industry F 








DESIGNED AND DEVELOPED BY SPECIALISTS 
FOR PRINTED CIRCUIT OPERATIONS 


VULCAN EVEn;Dip SOLDER 


16 Crucible sizes 
High Fidelity thermostat control—adjustable 150-600° F 


Surface Temperatures do not vary beyond + 2° F. 
Localized “hot spots” completely eliminated. 





Replaceable heavy-duty heating elements. 





SEND FOR 
FREE, DETAILED 
SPECIFICATIONS 


VULCAN ELECTRIC COMPANY, DANVERS 18, MASS. 


See 8 page Vulcan catalog in Sweet's Product Design File for 1955 











Ly OT of of Sy oo] ae Vo) a 
rely on 
FAIRCHILD fhp MOTORS 


Figure 2, Height vs. Shear Strength, on page 5 
in our new Engineering Data Section of our 
catalog, is just one of the several factors that 
are discussed on pages 3, 4, 5 and 6 for appli- 
cations of finished hexagon nuts (fine and 
coarse threads) where highly stressed bolts of 
special material are required. . . . Fourteen 
topics, concerning the technique in the manu- 
facture and the proper installation of our prod- 
} @ Careful selection at the source of supply helps 


uct are covered in this brochure — requests these manufacturers maintain successful leader- 


s. it : MH ship. Follow the leaders... Fairchild can help you 
for this literature will be handled promptly. build a better, more profitable product. Consult 


our experienced engineering service. Fairchild 
makes standard, modified or specially designed 


NATIONAL xsdactorer 0f Standard sacl cad siasde dake tee a te Wee tae 
aud Special*12 Pointer and p Catalog 52 
MACHINE  Fexagon Wate..." Ruglock” 
p and“ WManrsden™ locknuts, 
RODUCTS 44253 Utica Rd., UTICA, Michigan 


Cet POPC ON 





BURLINGTON e VERMONT 
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... then callin your Parker 
field engineer for help 


Having trouble with O-ring fail- 
ures? Nibbled, worn, battered, 
leaking like a sieve? Whether 
your problem is in the basic de- 
sign or compound, it’s time to 
call a Parker representative. 

Parker field engineers are 
trained trouble shooters. There 
is one in your area. From Parker 
you can get exactly the right 
O-ring and gland design for your 
specific application. 

Compare Parker O-rings with 
any other make. You'll find that 
Parker O-rings are precision- 
molded of superior compounds. 
They have been developed as the 


result of years of experimentation 
to provide the proper elongation, 
tensile strength, compression set 
ratings, resistance to oils, fuels, 
chemicals, and high and low tem- 
peratures. Laboratory and service 
tests make sure that all rated 
characteristics are held. 

Call your Parker representative 
for assistance. Mail the coupon 
for free technical bulletins about 
O-rings. 


RUBBER PRODUCTS DIVISION 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Cal. 


Heat failure was caused by a combina- 
tion of compound and design problems. 
Parker field engineer was called. Leaks 
were stopped .. . and complaints ended. 


\ 


& 


Compare actual samples. Ask your 
Parker representative to check your spec- 
ifications and design. Let him prove how 
Parker O-rings seal better, last longer. 


What other Parker products interest 
you? Triple-lok flare tube fittings? Feru- 
lok flareless fittings? Hoze-lok fittings? 
Hydraulic directional control valves? 


RUBBER PROS!ICTS DIV. 
Section 513.p 

The Parker Appliance Co. 
17325 Euclid Ave. 
Cleveland 12, Ohio 


Please send the following bulletins 
Silicone Rubber Bul. 5605 B! 
Materials for O-rings Bul. 5705 Bl 
O-ring Operation Factors Bul. 5705 B2 
Thermal! Properties Bul. 5705 B4 
Rotary Seal for High Speed Bul. 5705 B85 
Aircraft Hydraulic Packings Bul. 5712 BI 


Name 


arker 


Hydraulic and fluid 
system components 


Company 
Address 


City Stote 
Seeeeeeeeeeeeeeeeeeeeeeeee 
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NEW CUTLER-HAMMER 


HEAVY DUTY, OILTIGHT 


PUSHBUTTONS 


New small size contact blocks. 
New circuit flexibility. 

Better design; better perform- 
ance; better appearance. 


— 
New small size contact 
block with both elec- 
trically and mechanic- 
ally isolated contacts. 


There is nothing to compare with Cutler-Hammer’s 
new line of heavy duty oiltight pushbuttons, selec- 
tor switches and indicating lights. There is nothing 
to compare with the new small size contact block 
which measures only 15@" in depth behind the 
mounting panel. Nor is there anything to compare 
with the greater degree of circuit flexibility this new 
contact block provides. Only this has contacts “in 
parallel,’”’ electrically isolated from one another so 
that you can apply a different voltage on each set, 
or alternating current on one and direct current on 
the other. There is nothing to compare in size or 
design with the indicating light, resistor or trans- 
former type; nothing to compare in visibility with 
the new Cutler-Hammer indicating light. 

So it goes throughout the complete new line. 
Every type of operator; every type of pushbutton; 
full range of colors in pushbuttons and indicating 
lights; new chrome-plated operators for lasting 
beauty; new design diaphragm for lasting perform- 
ance. These and many, many other features are 
described in a new, fully illustrated bulletin. Write 
for it now. See the complete line at your authorized 
Cutler-Hammer distributor. CUTLER-HAMMER, 
Inc., 1332 St. Paul Avenue, Milwaukee 1, Wiscon- 
sin. Associate: Canadian Cutler-Hammer, Ltd., 


Toronto, Ontario. 








Partial view of Magcoa H. A. E. treatment facilities 


New anodic finishes pave way 
for wider use of magnesium 


Recent developments in anodic finishes have helped to increase 
the versatility of magnesium and make it suitable for an ever 
widening range of product uses. 


The Dow Chemical Company has developed an anodic treat- 
ment known as Dow #17 which offers excellent corrosion 
protection and provides an excellent paint base. 


Another anodic treatment offering excellent corrosion protec- 
tion and providing an excellent paint base is the H. A. E. treat- 
ment, developed by Pitman-Dunn laboratory of Frankford 
Arsenal. The letters “‘H. A. E.” are the initials of the inventor, 
Mr. H. A. Evangelides. The H. A. E. coating offers the additional 
advantage of exceptional hardness and abrasion resistance. 


Additional information on finishes for magnesium is available 
from our engineering department. In fact, whenever light metals 
can be used for your parts or products, Magcoa engineers can 
help you design them and Magcoa fabricating facilities can pro- 
duce them for you. We welcome your inquiry. 


MAGNESIUM COMPANY OF AMERICA 


LIGHT METALS FABRICATION DIVISION e« EAST CHICAGO 27, IND. 


FORD 
CLEVELAND FOUNDRY 


USES 


ram 1 >) +) fim 
TOGGLE CLAMPS 


CLOSE UP OF TYPE V-1 CADDY TOGGLE CLAMP 


CADDY Toggle Clamps are used on the FORD Cleveland Foundry core 
wash operation in the manufacturing of FORD and MERCURY engine 
castings. 
The FORD Foundry turns out castings for both FORD Engine Plants in 
Cleveland and high production equipment is essential. 
Prior to the adoption of the CADDY Toggle Clamps, FORD tested the 
clamps for 6 months. The key feature in the selection of CADDY was that 
they maintained uniform clamping pressure throughout the life of the 
clamp and developed no springing or wobble. 

CATALOG ON REQUEST 


CADDY TOGGLE CLAMPS 


Erico Products, inc. 


2070 E. Gist Piace . Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3671 Oundes St.. West, Terente 8, Ontarie 


ARN AEE | LAR 
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Boating a 


wotld’ recotd Matlin... 


1525-ib. Marlin, the 


women's world’s 


record, caught by Miss 


Kimberly Wiss on a 


Penn Senator Reel with 
friction drag using J-M 


Style #600 lining. 





or stamping out 
AU10 PUTS... 


Two-story high Danly unit for 
stamping automobile parts using 
J-M Clutch Disc Inserts. 


Equipment can be controlled more efficiently 
with J-M Asbestos Friction Materials 


Johns-Manville Asbestos Friction 
Materials meet a wide range of appli- 
cations. Whether you need a tiny brake 
material for a fishing reel... ora 
rugged clutch facing for a powerful 
machine press, Johns-Manville can 
help you. 

Precision manufactured, depend- 
able Johns-Manville Friction Materi- 
als are available in low, medium and 


high friction coefficients. These lin- 
ings and facings are specially engi- 
neered to withstand severe shock, 
maintain friction stability under crit- 
ical temperatures, provide smooth 
action at a low rate of wear. If your 
requirements demand a friction ma- 
terial that must be custom-made for 
a special use . . . the Johns-Manville 
Research facilities are available to help 


develop that just-right formulation. 

Whatever your friction mate- 
rial problem, the J-M Friction Ma- 
terials Specialist is at your service. 
Or, write for reference booklet that 
contains a complete description of 


J-M Friction Materials and a handy se- 


lector chart. Address Johns-Manville, 
Box 60, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


Johns-Manville INDUSTRIAL FRICTION MATERIALS 


pucTs 
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WELDON 


FLUID METERING PUMPS 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-lcing and Aircraft Fuel. 
Compact « Light Weight * Small Volume 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


STYLE A—Single inlet double outlet 
type aircraft pump 


STYLE F—Engine driven 
fuel pump 


STYLE C—Industrial pump 


Send for Weldon Manual and Catalog with detailed specifica- 


tions and installation drawings. 


' ~ 


wi q 


3000 WOODHILL ROAD-:- CLEVELAND 4, OHIO 





FOR RELIABLE 
ASSISTANCE WITH SOLDER 
AND FLUX PROBLEMS... 


highly trained field SPECIALISTS 
ALWAYS available in YOUR 
TERRITORY to give you 
QUALIFIED ASSISTANCE. 


ALPHA METALS, INC. 
68 Water St., Jersey City, N. J. 


QUALITY CONTROLLED PRODUCTS 
BY SPECIALISTS in Solders. Fluxes, T 
& Lead Products FOR OVER 50 YEARS 


offers the facili- 
ties of a modern 
well equipped 
metallurgical lab- 
oratory, compe- 
tent research 
staff and trained 
field specialists 
to help you solve 


PRINTED 


CIRCUIT 
FLUX or 
| SOLDER 
PROBLEMS 





5 * é ia oT 
sa a ae Os ES Sine . 


ENGINEERING DEPARTMENT 











~ 


You...“Right-Now” Help 


From an Emerson-Electric 
Motor-Drive Specialist 


What kind of motor-drive help do you 
need —now or later? If it has anything 
whatever to do with appliance motors, 
here’s your man—with a background 
of 65 years of specialized experience 
in power drives, he cam give you val- 
uable on-the-spot help. 

An Emerson-Electric motor-drive spe- 
cialist will start at the beginning, or 
idea stage, of your problems—will stay 


with it through every phase of develop- 
ment, test and application stages—will 
work closely with your engineering and 
management personnel on any product 
or sales improvement you have in mind. 


Call an Emerson-Electric motor-drive 
specialist ...even if you have no 
immediate problem, he’ll be glad to 
confer with you. He may be able to 
make a suggestion you'll find valuable. 
No obligation, of course. 





Emerson-Electric supplies motors for 
appliances and equipment principally 
in these classifications Burner « 
Blowers « Unit Heaters « Water Circu 
lators « Air Conditioning « Washers « 
Driers  lroners « Garbage Disposers « 
Refrigerators «* Freezers ¢ Water 


Pumps « Air Compressors 


Write THE EMERSON ELECTRIC MFG. CO. 
ST. LOUIS 21, MO.., for bulletins listed below. 


M 4023-A Capacitor-Start M 4023-D Fan Duty 


For or Hermetic Motor 
Oil Burners Pumps Ports 


ae e = Si. 
For For 


M 4023-B Split-Phas« M 4023-E Oil Burnet 


Laundry Equipment Blowers 


M 4023-C Integral M 4023-F Jet Pump 


Emerson -Electric 


of St. Louls « Since 1890 


M 4023-G Blower 


BRANCHES: New York 7,N. Y., 11 Park Place « Chicago 23, IIl., 1623 S. Pulaski Road « Syracuse, N. Y., 209 Oakley Drive + Detroit 7, 
Mich., 1375 E. Jefferson Ave. + Los Angeles 42, Calif., 5415 York Blvd. « Davenport, Iowa, 617 Brady St. + Cincinnati 11, 
Ohio, 2917 Ratterman Ave. 
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HOW TO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 


ducts for suggestions. 





Piercing a flat- 
tened section costs 
less than drilling a 
rounded one. 

The plane profiled 
part can be just as 
effective for bar 
wrenching, and can 
look more attractive. 





A pinched point 
costs less than a 
conical, turned 
one. For guiding the 
part during assem- 
bly, and for piercing 
the impinged ma- 
terial, the two may 

work alike. 





A depressed 
head costs less than 
a trimmed one, 
works just as well 
for wrenching, and 
looks like a special 
product feature to a 
layman. 





A square shoul- 
der under-head costs 
less than a knurl 
and will hold as 
well against loosen- 
ing in elastic or plas- 
tic materials. 











of this chart are available on 
request for use in drafting and 
purchasing departments. 


NTURY OF MACHINE SCREWS AND SPECIAL FASTENERS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


A HALF 


48 NORWOOD ST., 





WRITE FOR 
OUR CATALOG 


26 


CLEVER, DEPENDABLE 


Flectt0- Preumatic Timer 


Controls Te 
Work Cycles .. 


This simple but astonish- 
ingly ingenious unit dis- 
tributes air pressure to 
air-operated cylinders, 
a. hammers, work 
eeders, clamping fixtures, 
chip blowers, work ejec- 
tors . . . each independent 
as to start, duration and 
end of cycle. Simply con- 
nect up 6, 12 or more cyl- 
inders in numerous se- 
quences from 2% to 33% 
seconds. You need this 
inexpensive Mead Electro- 
Pneumatic Timer for cost-¢ 
saving automation jobs! 


Write Factory or Nearest Mead 
Representative For Bulletin PE-95 ; 


Write for our cost-saving , : 
catalog. Or let the Mead Man Front view showing hook-up 
show you. with four Meadmatic Valves 


(See Volume III Thomas’ Register for neares‘ 
distributor’s address, phone number.) 


MEAD 


SPECIALTIES COMPANY 
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TORRINGTON, CONN, 


ALL TYPES + ALL SIZES 


MACHINE TOOL 


SOLENOIDS 


Dormeyer offers you the widest variety of solenoids available 
to industry. Engineered to your specifications from finest 
quality materials, they outlast equipment life. 

Records show Dormeyer Solenoids in operation for over 17 mil- 
lion cycles are still operating as smoothly as the day they were 
installed! You can get this same rugged performance for 
your application. Prompt delivery on any quantity. 


Send specifications for prompt estimate —no obligation 
Request catalog. 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
3414 MILWAUKEE AVENUE . CHICAGO 41, ILLINOIS 
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AF AT MOVES 











WE CAN STOP IF zs 


DA BRAKES 


Easy accurate 
brake 
adjustments 
Slack adjusters 
permit quick, simple 
adjustments. When ad- 
justment is made, 
spring-loaded lock automatically 
engages adjustment screw to 
prevent screw backing off dur- 
ing service. 


Cooler running 
Open-type, malle- 
able iron brake ‘ 
spiders eliminate QS 
air pockets and assure adequate 
internal ventilation for cooler 
running. 


Longer liner 
life with 

“Econoliner” 
Timken Detroit pod 
liners are tapered to 
provide greater strength and 
thickness at the center where 
wear is greatest. 


.. for every industrial 


or automotive application where 


braking is required! 


P SERIES POWER BRAKES 


designed for heavy-duty automotive service 


Constant Lift 
“S” Type Cam 
’ Constant lift ’S” 
type cam assures 
uniform application 
of brake shoes for maximum 
sensitivity and controllability. 


: Better brake 
| \ drums 
pL) Sturdy, rugged 
brake drums are 
designed to supply maximum 
rigidity with rapid heat dissipat- 
ing ability. 


These rugged, heavy-duty power brakes are de- 
signed to give longer troublefree service on trucks, 
truck-tractors, trailers, buses, trolley-coaches and 
industrial and road equipment. 

Superior design has made Timken-Detroit’s 
“P” Series brakes the undisputed choice of leading 
vehicle manufacturers everywhere. Friction and 
heat are reduced sharply, cutting the biggest cause 
of brake wear. Other important features of the “‘P”’ 
Series brakes offer increased economy and per- 
formance for operators. 

“P” Series power brakes are available in a com- 
plete range of capacities and sizes. Either air or 
hydraulic action . . . to meet every cyverating need. 
For additional information . .. with expert consul- 
tation, contact the Timken Brake Division. Com- 
plete details and specifications on the “P” Series 
brakes are available. And, a staff of highly experi- 
enced engineers can assist you with any brake 
problem that you may have. 


ROCKWELL SPRING AND AXLE SMPANY 


Plants at: Detroit, Michigan * Oshkosh, Wisconsin 
Utica, New York * Ashtabula, Kenton ond Nework, Ohio 
New Castle, Pennsylvania 


©1955 RS&A Company 
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Cc TENSILE STRENGTH AT 
cm SINCE 1915 LEADERS IN AUTOMATIC CONTROL ELEVATED TEMPERATURES 
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et 7075S-T6 ALUMINUM | 
PLOTTER MECHANISM | | ] 
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NETWORK BOXES 


TENSILE STRENGTH IN PSI 











HANDCRANKS TRANSFER 
SWITCH 
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AZ31-O MAGNESIUM 


Continuous Distance and eM, ie 
Bearing Solutions with Unique 


Creep Resistance 
Plotter-Resolver System at 300-700 F. 


In this temperature range, use the 
and relative bearing of any two points on a map. 








thorium-containing alloys of magnesium. 
They are the only satisfactory metals 
which combine creep resistance with 


P ; ood strength and light weight. 
Ford Instrument’s Solution: A combination of two standard com- . 


ponents — a map plotter and an electrical resolver. 


Result: Equipment can operate with maps up to a yard square — 

whose scale varies over a wide range. This means real flexibility 

because it does not restrict plotter just to maps — since photographs 
even sketches can be used. 


Here’s how it works: The plotter proper has a smooth unobstructed 
glass top on which the map is placed. Under the glass there is a light 
traveling on screws. The screws are driven horizontally (E-W) and 
vertically (N-S) by serve motors actuated by a computing mech- 
anism. The position of the light on the plotter is controlled by four 
handecranks. Two of the handcranks are used to position the light 
under the first point; a transfer switch is then thrown and the other 
two handcranks used to position the light under the second point. 
The map coordinates of the two points are algebraically added in 
two network boxes, the resultant voltage from the network boxes 
being the N-S and E-W distances between the two points. The 
resolver converts these two distances into range and bearing, which 
are indicated on two dials. Such a technique results in astounding 
accuracy. In a computer employing this principle, the maximum 
range error is on the order of one yard in a thousand, and the max- 
imum bearing error is 10’. The average errors are about half the 


For designers of high speed jet planes, 
rockets, and guided missiles, this solves 
a problem. Formerly it was thought 
necessary to use heavy materials. They 
are less satisfactory than these mag- 


maximum. 
If you have a problem in any phase of automatic control, it will 
pay you to discuss it with Ford engineers. 


Visit our Booth #15 at Ist Annual Trade Fair of Atomic Industry — 
Sept. 26-29, Washington, D. C. 


FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


ENGINEERS 


nesium alloys. 


Formerly available in the form of cast- 
ings only, thorium-containing magnesium 
alloys now come in rolled sheet. B&P’s 
mill produces this sheet. 


B&P engineers will help you redesign in 
magnesium. B&P offers the magnesium 
industry’s most complete facilities for 
fabrication and assembly. Your inquiry 
will bring a descriptive booklet. 


BROOKS & PERKINS, Inc. 


LIGHTNESS . . . PLUS! 


} 1956 WEST FORT STREET 


of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information | 


DETROIT 16, MICH. 
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“And I Said I’d 
Never Use a 
Drafting Machine” 


Bruning Counterbol- 
anced Drafters and 
Bruning Track Droft- 
ers provide fast, easy, 
accurate drafting on 
vertical boards and on 
extra-large drawings. 


Bruning Equipoise 
Dratters are available 
with either the Civil 
Engineer protractor 
head, shown here, 
with its special azi- 
muth scale, or the 
Standard protractor 
head 





Take a tip from an increasing number of draftsmen who, perhaps like 
yourself, were reluctant to try any drafting machine or had been 
disappointed in a conventional type drafter. These men now report: 
Bruning Equipoise Drafters cut drafting time over conventional 
equipment up to 40% on most jobs, up to 50% on some structural 
drawings — beat any other drafting machine they ever tried. 

But prove it to yourself! See how fast you'll work with one precision 
instrument combining T-square, straightedge, triangle, protractor, 
and scales. Feel how the patented Equipoise mechanism eliminates 
any drift from gravity, literally makes the drafter “float” into place. 
Find how easy it is to rotate, turn, and lift this drafter — all with the 
left hand. At the same time, operate the Touch Control button with 
your left thumb to set the drafter automatically at any of 24 commonly 
used 15-degree increment angles. Don’t overlook the special scale 
lock that makes it easy to change the scales, holds the scales rigid. 

Your own test will convince you of the superiority of a Bruning 
Equipoise Drafter. Mail coupon today! 


Charles Bruning Company, iInc., Dept. 940 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me the free booklet on Bruning 





(BRUNING ) 


Drafting Machines. 


Name ’ ____ Title 





America’s Largest Supplier of Engineering 
and Drafting Equipment. 


CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE., CHICAGO 41, ILL. 
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The most advanced developments 

in electronics are being made 

in the sphere of airborne radar and 

related ground control systems 

because of military emphasis. Further 
applications of electromechanical techniques 
in these fields are creating 

new openings in the Systems Division of 
Hughes Research and 


Development Laboratories. 


Engineers who have demonstrated ingenuity and inventive 
ability will find interest in areas of work that call for devising 
reliable, maintainable, manufacturable designs for precision 
equipment developed at Hughes Research and Development 
Laboratories. 

The design of this equipment, manufactured at Hughes, 
involves mechanical, electromechanical, electronic, micro- 
wave and computing problems. Design also requires the use 
of such advanced techniques as subminiaturization, unitized 
“plug-in” construction, with emphasis on design for volume 
production. Knowledge of electronic components, materials, 
finishes and military specifications is useful. 


Scientific and 


Engineering Staff 


Culver 
City, 
Los Angeles 


RESEARCH 
AND DEVELOPMENT 


LABORATORIES # ’ County, 
California 





se these 


GRIPCO CLINCH NUTS 


with the exclusive 


hexon hex 


‘feature 


for “‘fixed’’ fastenings for “‘hard- 
to-reach”’ or blind assemblies. 
They wear longer, hold tighter, 
give greater customer satisfaction. 


See how leading appliance manufac- 
turers get lower cost fasteners into 
inaccessible places. 


Nut Nut —_Z Nut & 
Clinched Staked-In Hex Hole Be- 
Solid To Float fore Clinching 


Gripeco Clinch Nuts can be either 
clinched solid for a rigid application or 
staked in with a six point staking 
punch to give a floating effect. This 
floating effect takes care of misalign- 
ment and makes the application of 
the bolt easier. Gripco clinch nuts can 
be clinched or staked with stationary 
or portable hydraulic or air equipment. 
Details on request. Write for samples 
and data sheet. 


HEYCO NYLON STRAIN RELIEF BUSHINGS 
CUT PRODUCTION COSTS AND IMPROVE 
PRODUCT QUALITY 














SLIP OVER WIRE 
2—SNAP INTO HOLE 


With Heycos it’s no longer necessary to tie wire 
knots or use insulating grommets. Product life 
is increased and product appearance is greatly 
enhanced. 


HEYMAN MANUFACTURING COMPANY 
Kenilworth 3 New Jersey 


0) Send wire sizes for free 


samples and specifications. 
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The forgings illustrated are typical of the large Aluminum Alloy Airplane 
parts in current production on the heavy presses at Wyman-Gordon 


A new era in the art of forging has been demon- & G F 
strated as production goes forward on this 35,000- Y rd A ie - 0 R DO kK 0. 
ton closed die forging press. Larger forgings with Established 1883 

thinner sections and closer tolerances than here- FORGINGS OF ALUMINUM * MAGNESIUM 


tofore possible open new concepts in forging STEEL * TITANIUM 


design. Wyman-Gordon continues to pioneer by WORCESTER 1, MASSACHUSETTS 
— Keeping Ahead of Progress. HARVEY,ILL. @ DETROIT, MICH. 
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1-S Beryllium copper finger contact strips and contac? 
rings combine higher elastic performance, accuracy of 
contour and choice of three finishes. Precision methods 
extended into mass production, eliminate hand adjust- 


ment of assembly . . . reducing final costs. 


Our Catalog No. 9 is in Sweet's Product Design file— 


or write today for your own copy. 


To assist in developing the most effective and eco- 


nomical design, our experienced engineering staff is 


Aluminum 
Fastener 


should be 


used here 


It’s an aluminum chair assembly, 
worth the lasting strength of Alcoa® 
Aluminum Fasteners. You avoid gal- 
vanic and atmospheric corrosion. You 
get perfect color match; you get the 
very highest quality product. Your local 
Alcoa distributor has a complete stock. 

Pr. &. 


suggest an aluminum machine screw, 


For this chair assembly, we 


washer and nut from Alcoa’s 
complete line of alumi- 


num fasteners. 


e Aluminum Company of America ¥ 


2247-J Alcoa Building, Pittsburgh 19, Pa. 
Gentlemen: 

Please send complete specification data 
and samples of your aluminum fasteners. 


nome _._.__ 


title 


company____ 


address : See — 

Always Fasten Aluminun 
with Alcoa ° 
. Aluminum Fasteners ” 
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ot your 


234-M 


disposal. 


Bergen Blvd., Little Falls, N. J. 


3: ) Tel. Little Falls 4-0280 
eae >. Ea - 





Liquids « Gases « Slurries 


WITHOUT 
CORROSION OR 
CONTAMINATION 


Wavelike 
Motion of 


Steel Fingers Q 


Forces Material 
Through Tubing 


Prices range from 
depending on size of pump and 
accessory equipment required. 


. $55 to 
$500 


Write for Catalog 


SIGMAMOTOR Inc. | 


31 North Ma 





HOW TO TICKLE 
YOUR MNEMONIC* 
SENSES 


The name of that company. . . 
that illusive formula . . . the new 
product that's just the thing you 
need—it’s at the tip of your 
tongue, but you just can’t re- 
member. There’s no problem here 
if you use one of the better and 
surer ways to jostle your mem- 
ory: reach for your ‘55, ‘54 and 
‘53 copies of the Annual HAND- 
BOOK of Product Design. 


Chances are you'll find the an- 
swer you want in the editorial or 
advertising pages of one or more 
‘| of these HANDBOOK issues. 


* memory-aiding. See article on 
“Numbering Systems,” p. Al6, ‘55 
issue. 


Product Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 


i 
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COMPLETELY ASSEMBLED 5 A 
FACTORY ADJUSTED E LED 
—ready to mount 


PRE-LUBRICATED on the shaft! 


* 





DODGE-TIMKEN Arezé Quality Pillow Block 


Extra measures are taken to build superior quality into 
Dodge-Timken Bearings; and extra precautions are 
taken to keep that quality intact—from the factory to 
distributor to you to your machines. 

These bearings are sealed in manufacture —an inte- 


gral part of Dodge-Timken design. Their inbuilt pre- yy S% 


cision is protected both on and off the shaft. That is 
one reason why they easily deliver a minimum of 30,000 
hours of service. Want evidence? Look around you. No 


other pillow block is so widely used on the nation’s tough 


jobs. Dodge-Timken dependability has been proved in : of Mishawaka, Ind. 


millions of installations. 


0 


x ” CALL THE TRANSMISSIONEER, your local Dodge Distrib- 
There are 5 types of Dodge-Timken Pillow Blocks for all } utor. Factory trained by Dodge, he can give you valu- 


‘ bl istance new, cost-saving methods. Look { 
types of service, in shaft sizes from 1}¢" to 10”. Also Dodge- ae Coe on t a or 


his name under “Power Transmission Machinery” in 


Timken Hanger Bearings, Flange Bearings, Take-ups. your classified telephone directory, or write us. 
DODGE MANUFACTURING CORPORATION, 1200 Union St.. Mishawaka, Indiana 
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de LENL( )-RING TUBE FITTING 


mG _ ss «5. APPROVED 
NO METAL TO METAL SEAL a SA SEAL AND GRIP ARE 
at SEPARATE 





NOT NECESSARY TO CUT . 

TUBE SQUARE . HELD BY FRICTION GRIP 
ee . OF THESE TWO 

NO CONCENTRATION OF SaaS 

STRESSES DUE TO FLARES = et VO NO EXACT TUBE LENGTH 

OR FERRULES FOR TUBE FAILURE NECESSARY 





DO YOU KNOW ABOUT | A HACKSAW AND A FILE IS ALL YOU NEED 

LENZ REDUCER COUPLINGS? Excessive wrench torque is unnecessary for seal does not depend upon 
tightnes; of the nut. The higher the pressure the tighter the grip. Solve 
your hydraulic piping problems the easy way .. . with ease of assembly . . . 

. fo matching of exact tube lengths . . . simple leckproof connection for 
the life of the tube. — 

Reducer couplings ore adapters for standard ee ee le ee we ee. 

bodies, making possible line reductions on @ LENZ FITTINGS MAKE THE JOB AS SIMPLE AS ABC 








any leg by vse of standard adapters and 


adapter nyts. L E N ya C Oo M PA N Y 
3307 KLEPINGER RD., DAYTON 1, OHIO 
ORegon 9364 








IE ALL THE NEWEST ELECTRONIC BALANCING FEATURES AND 
SAVE UP TO 50%....WITH A STEWART-WARNER 
ELECTRONIC INDUSTRIAL BALANCER 


You can easily reduce your maintenance and production expense by having 
your large and small rotors in dynamic and kinetic balance. ..and you can easily 
save up to 50%* of your initial balancer investment with a Stewart-Warner 
electronic industrial balancer. 


You'll find all Stewart-Warner electronic industrial balancers compact, 
extremely accurate and engineered for many years of trouble-free operation. 
You'll also find that Stewart-Warner electronic industrial balancers incorporate 
extreme minimum and maximum ranges...in each individual balancer... 

that often require several balancers of other makes. 


STEWART-WARNER’S ADVANCED FEATURES ARE NUMEROUS... 
HERE ARE A FEW... 
V2 Ib. to 25,000 Ib. weight range @ 412" to over 144” length range 
V2" to over 96" diametral capacity @ .005 in.-oz. kinetic sensitivity 
.03 in. ?-oz. dynamic sensitivity 


Convenient friction belt drive requires no adaptors 
and eliminates belt wrap-around problems 


Less than 2 minutes set-up time without supervision 
From $1295 including operator training 


These are established capacities. Should your requirements exceed the 
above specifications, please write us stating your exact balancing problem. 


bs" we oe eS mm od ‘en, Sa sae - 
ea a lect et IN aie: enul meayy ” : , Y $y S: Py epg. 


, AL t- 4 a ! LL engineering i 
laboratories {  ~ 














HELICAL GEARING 
FIRST REDUCTION 


DOUBLE ENVELOPING WORM GEAR 
SECOND REDUCTION 


How Westinghouse new right-angle 


gearmotor delivers 32% more power 


With this exclusive match of gearing, Westinghouse 
right-angle gearmotor gives you top horsepower and 
rugged dependability at the lowest cost. It’s the result 
of skillful use of helical gearing to gain maximum 
efficiency from high lead-angle worm gearing. Over a 
range of speed reduction, from 20:1 to over 100:1, 
the Westinghouse right-angle gearmotor averages 32% 
more power than conventional single-reduction, worm 
gearmotors. At a ratio of 60:1 you actually get 98% 
more power. 
Greater dependability and long life result 
from Westinghouse exclusive double-enveloping worm 
gear. It provides 330% more gear-tooth area to sup- 
port the load. As wear occurs, only double-enveloping 
gears regenerate or reproduce themselves. 

In application, Westinghouse design for high over- 


hung load capacity requires no outboard support. 
Right-angle gearmotors are available in a complete 
range of AGMA output speeds and Life-Line® “A” 
motor enclosures. 

FREE detailed facts about Westinghouse new right-angle 
gearmotor in booklet B-6579. Call your local Westinghouse 
Sales Office or write Westinghouse Electric Corporation, 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 

J-07349 


you can Be SURE...1¢ #75 


Westinghouse © 
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The master rolls of this ro ge Sage (see arrow) have been Flame-Plated with 
tungsten carbide. Service life has been increased 32 times. 


Flame-Plated gage rolls 
last 32 times longer 


The short service life of master rolls in a special camshaft gage 
posed a knotty maintenance problem for a large automotive manu- 
facturer recently. It was discovered that a groove would appear in 
the regular high-speed steel rolls after gaging 2400 pieces in the 
course of two days’ operation. This situation meant that the rolls had 
to be changed frequently and, what was more important, the possi- 
bility of passing sub-standard parts was increased. 

This problem was solved by having the steel master rolls Flame- 
Plated with a coating of tungsten carbide. The hard tungsten carbide 
coating resisted wear to such a high degree that no grooving was 
evident after 78,000 pieces ... three months’ work... had been 
passed through the gage. The result? Less down time and a high 
degree of accuracy over a long period of time. 

Flame-Plating is Linpe’s process performed in Linpe’s plants for 
depositing a tungsten carbide coating on metal parts. Finished « 
semi-finished parts made of most metals can be Flame-Plated ilehice 
distortion as the temperature of the part being plated does not 
exceed 400 deg. F. The coating may be used in as-coated condition 
(similar to fine emery paper) or ground to a fine finish. 

For the full Flame-Plating story, call your nearest LinpE office 
today or write for your free copy of the Flame-Plating Booklet. 


design with Flame-Plating in mind 


LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N.Y. [Tafa Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


“Linde” is a trade-mark and“ “Le "isa service mark of U.C.C. 
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Cut die design work in 
HALF on many jobs! — 


Save time with these hun- - 
dreds of successful de- - 
signs for cold presswork- | 
ing 
This practical guide 
not only shows how to 
make better, more effi- 
cient designs, but also 
presents hundreds of = 
actual, proven die de- 
signs for cold press- 
working of sheet or 
strip metal. Represent- 
ing best practice of 
many ASTE members, = 
these designs can save 
you more than 50% work and time on 
many jobs. You will find them easy td 
adapt to your own needs. The Handbook 
provides a wealth of data on such sub- 
jects as design of stampings, die sets 
and components, press feeding and un- 
loading equipment, die and stamping 
materials, etc. 


Just Published! 


DIE DESIGN 
HANDBOOK 


American Society of Tool Engineers 
FRANK W. WILSON, 
Editor-in-Chiet 


768 pages, 6x9, 
695 illustrations, $14.50 


pecs practical reference book covers proc- 
CSS Hudiyouw, PrOGUCL uesign, Metal Mmove- 

ments, materials, and proved die designs for 

every class of sheet metal pressworking 


The Handbook puts at your fingertips 
essential design details of dies proven su- 
perior in hundreds of different companies’ 
pressworking operations. Using the book, you 
may find a service-proved design that saves 
as much as 90% of your development time 
and effort, with the other 10% related to 
more conventional design matters already 
familiar. Significant dimensions shown in 
designs make it easy for you to adapt them 
to other purposes 


P Solves your design problems quick- 
ly and effectively! 


> Puts a mine of factual, proven dv- 
sign data in your hands! 


Hundreds of tables, graphs, and illustra- 
tions give you important data in concise, 
easily accessible form. This practical Hand- 
book brings you current best die design 
practice—well organized for your speedy 
reference and use 


10 DAYS’ FREE TRIAL 


ERR es eR 


. McGraw-Hill Book Co., att 
Buhrow, Industrial & a 
Book Dept., 327 West 4ist St., 
New York 36, N. Y. 


Send me the ASTE DIE DESIGN HANDBOOK, for | 
10 days’ examination on approval. In 10 days, I 
will remit $14.50, plus few cents for delivery costs, | 
or return book postpaid. (We pay delivery costs if 
you remit with this coupon; same return privilege. ) | 
(PRINT) | 
Name , | 
Street | 
City Zone | 
Company 


Position : . | 


er tre 


write McGraw-Hill Int’l., N.Y.C. 
For price and terms outside U. 8., PE-9 | 
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Let [2G take a look at your Roe 
drafting board through a seal 
designed to meet your requirements. 


Planning to manufacture new machinery? You can eliminate mechanical 
sealing headaches by asking IPC to design your oil seals and packings. 

Dependable, trouble-free oil seals and packings are a direct result of 
good planning . . . and IPC design engineers have analyzed and developed 
cup, flange, U, V packings and oil seals for all kinds of industrial applica- 
tions. Special synthetic or leather models, bonded case oil seals, O-rings, 
etc. will be drafted for your specific problem. 

For the best material . . . the most effective design .. . Write IPC — 
today, while it’s on your mind. 


FIG INTERNATIONAL 
rs PACKINGS 
hs 4 

Std CORPORATION 


my - Sy 16. Rubber Cover e6 Bonced 


Bristol, New Hampshire wet ~ “4 mites Cor 


Garter Spring 





Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Francisco, St. Louis. 
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WEW! REPUBLIC wEew! 
“LO-TEMP” VA LV b S “LO-TORQ” 


—65° without lubricant 6009 psi service 
LO-TORQ SELECTOR 


BALANCED PRESSURE 
FOR EASY TURNING 


With service pressure and seals on both sides of 
valving disk, turning is easy. Design is simple 
maintenance is low. Many services—Air, and gas 
4000 psi; fuel, hydraulic oil, petroleum, water, 
6000 psi. Made in bronze, semi-steel, aluminum 
alloy, in three different portings, 4g” to 1”. Request 
Bulletin No. 454. 


LO-TEMP SELECTOR 


Teflon plug ends the need for lubricant. Easy 
turning—non seizing. —65° to 250°F. 2- 3- 4-way. 
100 psi service. Made in aluminum alloy or stainless 
steel. 44” to 1” pipe or tube. Request Bulletin 
No. 754. 


PLUG SS GLOBE 5 NEEDLE { 








BROWNING 
Poly-V Drive 


ases capacity 
in 1/3 less 


' 


Incre 














In this 100 hp compressor drive, 
one Browning Poly-V 20-groove 
“M" drive 8" wide replaces multi-V drive of 8 “D" belts 12” 
wide. Ups capacity 12% in Vs less space. Permits shorter shaft, 


reduces bearing pressure. Costs loca, feo. Every product, every application has a unique requirement 


é that requires something special in engineering ingenuity. 
This is but one example of the many Browning Poly-V in- lone! de insul h 1 

stallations that save space and increase capacity, efficiency a © a Se Se ey See one 
and service life. Unique new Poly-V con- customer’s needs. 

sists of — V-belts molded as one unit, Universal brown glaze porcelain insulators provide 


on matching sheaves. Eliminates belt match- safety and long life to thousands of well known elec- 
ing problem. Utilizes Browning's famous trical products 

interchangeable split taper bushing. Brown- Ye 
ing Poly-V can do a iob for you, too. Learn . On your next insulator problem take the easy-way-out, 


how. Write for free catalog PV-200. send your specs to Universal. 


* @ Raybestos-Manhattan, Inc. 
me UNIVERSAL (U) CLAY PRODUCTS CO. 
ll 


1545 FIRST STREET SANDUSKY, OHIO 








ae 
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On-the-ground reproduction 
of jet flight performance and 
navigation is a job requiring 
the utmost in precision. Federal 
Ball Bearings, used in Link 
hi-precision gear boxes 
throughout these simulators’ 
electronic computing 
assemblies, play an important 
role in maintaining the vitally 
accurate computer operations 


involved. 


so much of industry turns on FEDERAL ball bearings 


From trainers for pilots to tractors for ploughs—in 
home, office, machine shop—wherever you find mobil- 
ity—you'll find Federal Ball Bearings helping to keep 
things moving. Hundreds of types—more than 12,000 
sizes! And all produced by a company that has devoted 


” 
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Less glamorous, perhaps, than 
jet flight simulators — but as 
essential as the food they help 
cultivate—are these rugged, 
hard-working, dependable 
tractors. And ruggedly 
reliable Federal Ball Bearings 


\ are here, too. 
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50 years to the manufacture of ball bearings... 
exclusively. 

When Federal Ball Bearings are part of so many things 
you use, shouldn't they be part of the things you make? 
THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, N. Y- 


Do you have FEDERAL’S NEW CATALOG? 175 pages of ball 
bearing and engineering data. Just drop us a line and we'll 
speed you a copy. 


Bederal 


BALL BEARINGS 


One of America’s Largest 
Ball Bearing Manufacturers 








WHAT'S NEW AT BRISTOL... 


Automation and Bristol 
Through-Broached Screws 


cut assembly time at Burroughs 


BURROUGHS, DETROIT, reports that Bristol patented 
Through-Broached Socket Screws, hopper-fed to a 
power screwdriver, cut in half the time required to 
insert set screws in critical stop dogs for their Sensi- 
matic Accounting Machine. 

THAT'S NOT Alt. Machine-fed Bristol screws not only 
eliminate a tedious hand operation, but also cut loss 
of screws due to dropping and cross threading. 

HOPPER-FEED is no problem with the double-ended, 
symmetrical Bristol Through-Broached Socket Set 
screw. It has all the hold- 
ing power of a standard 
socket set screw but, to 
facilitate machine assem- 
bly, the socket is broached 
all the way through so it 
can be inserted from 
either end. 

Write to The Bristol 
Company, Socket Screw 
Division. A55 


LARGE AND SMALL—WE MAKE THEM ALL 
Bristol’s Hex Socket Screws 


folriel 


Standard in sizes as small as No. 0 in Alioy Steel and Stainless Steel. 


sallamtcteliah a; anna , 
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Screws 


Bristol’s Multiple- 
Spline Socket 


HARTFORD THRUST BEARINGS 


ee 


The Royal clutch unit depends upon Hartford Thrust Bearings to achieve 

th, inst response to a critical adjustment on the carriage re- 
turn. Yoke pressure is applied to the clutch nose through the thrust bearing, 
transmitting the yoke pressure and driving shaft speed to the clutch nose 
instantaneously without retarding friction. It is just one of several important 
Hartford bearing applications in every Royal typewriter. If you have a 
bearing problem that requires precision balls, retainers or bearings made 
to your specifications, it will pay you to consult with Hartford engineers. 
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PRECISION BALLS + BEARINGS 


The Hartford Steel Ball Co., Inc., 3 Jefferson Ave., 
W. Hartford 6, Conn. 





New Catalog f 
MERCURY PLUNGER RELAYS 


For One, Two and Three Pole Applications 


Millions of Trouble-Free Operations 


Built-in Economy and Reliability 


Carries up to 60 Amps. 
Motor Loads up to 3 HP. 
Hermetically Sealed 
Explosion-Proof 
Silent,Cool Operating 
Non-Contaminating 
Maintenance-Free 
Mercury-to-Mercury 


Send for 


FREE CATALOG 


and 30-day 
test details 


EBERT ELECTRONICS CORP. 


212-47 JAMAICA AVE., QUEENS VILLAGE 28, N. Y. 
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NEW versatile STOKES powder metal press 


r 





A new 50-ton multiple-motion press offers 
increased economy to powder metal molders 


Here is a powder metal press so new, so 
radically different from anything in the 
field today that it presents entirely new 
possibilities for efficient industrial com- 
pacting. With its simplified tooling and 
fast operation, the 640 press outdates all 
other designs; makes possible the applica- 
tion of powder metal to the production 
of parts for which the process has never 
before been considered economical. 

The Stokes Model 640 is a completely 
new design, based on an intimate knowl- 
edge of the industry’s requirements. It 
represents the latest achievement in Stokes 
35-year experience in the design and 
manufacture of presses specifically for 
powder metallurgy. 

For example, the 640 press is the first 
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to give full, 50-ton simultaneous break- 
away on multiple lower punches, impor- 
tant in successful ejection of complex 
parts; centralized controls, for easy, fast 
set-up and operation; independent adjust- 
ments of all press actions while the ma- 
chine is running; direct-reading handwheel 
calibrations, that eliminate guess-work on 
settings, permit exact records for each 
piece produced. 


If you are now compacting powdered 
metals or are investigating how this eco- 
nomical process can be applied to your 
production, you should know about the 
many exclusive features of the Stokes 
Model 640 press. Write for Bulletin 670. 


F. J. Strokes MACHINE COMPANY 
PHILADELPHIA 20, Pa. 


+ 


The pieces shown are typical of parts for which 
the Model 640 press is particularly well suited 
Difficult parts like these and pieces with double 
hubs, multiple levels and thin flanges al! can 
now be made economically on the Stokes 
Model 640 press 


OFFICES IN PRINCIPAL CITIES, 
REPRESENTATIVES THROUGHOUT THE WORLD 
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If ENGINES are in the Picture 
- ee WISCONSIN would like 


to be on YOUR TEAM 


It takes a jot of things, a lot of peo- 
ple, a lot of skills and experience . . . 
and sound engineering to build any 
kind of a machine. And above all, it 
takes team-work . . . not only in your 
own plant but also with the engi- 
neering departments of your actual 
or potential component suppliers. 


Here at Wisconsin Motor we have 
available a great deal of specialized 
know-how in the design and manu- 
facture of Heavy-Duty Air-Cooled 
Engines for hundreds of original 
equipment applications. Our engi- 
neers would like to place this experi- 
ence and broad knowledge of engine 
design and performance at your dis- 
posal if your equipment can utilize 
engine power within a 3 to 36 hp. 
range. 


4-cycle single cylinder 
models, 3 to 6 hp 


It is axiomatic that no machine is 
any better than the power that drives 6 to 9 hp 
it. And it is on this premise that 
Wisconsin Engine progress has been 
nothing short of phenomenal since 
the introduction of these heavy-duty 
air-cooled engines more than twenty 
years ago. Today our Original 
Equipment customer list reads like 
a Blue Book of American “blue chip” 
Industry ...including, also, hundreds 
of smaller manufacturers of quality- 


built machines. 2-cylinder models 


. ° = 7 to 15 hp. 
When you specify “Wisconsin” you 


Single cylinder models 





@ For Cutting Costs 
@ For Expediting 
Experimental Work 
@ For Speeding Pilot 
\ Jj Plant Operation 
S/ @ For Making Quick 
Product Changes 
@ For Meeting Time 
and Cost Budgets 


@ For Replacement Parts 
on Obsolete Equipment 


@ For Small Orders 


SHORT RUN STAMPING TIPS 
FOR DESIGNERS, PURCHASING AGENTS, ENGI- 
NEERS, SUPERINTENDENTS AND MANAGERS, 


Tells where and how you can save money 
using Short Run Stampings. Gives design 
tips that reduce stamping costs. 

Write for your free copy of catalog 201 today 


TOOL AND MANUFACTURING CO. 
620 ALABAMA AVE ! PARK 
ty MINNEAPOLIS. MINNESOTA 


QUALITY STAMPINGS IN SMALL QUANTITIES 





DRIV-LOK STUDS 


Save 60% Fastening Time! 


Driv-Lok Studs 

save time and re- 

duce costs in fas- 

Quick, simple | tening name plates, 
insertion... 

Drill Hole and | Covers, brackets, panels, 

Drive Stud with | erc to heavier sections 


a single blow. 
and for countless other 


TYPICAL 


get tapered main bearings, four pis- 
ton rings on even the smallest mod- 
els, extra-long connecting rods. 
rotary type high tension OUTSIDE 
magneto with Impulse Coupling for 
fast starts at low cranking speed, 
plus efficient AIR-COOLING from 
sub-zero to 140° under average op- 
erating conditions. 

Why not “team up” with Wisconsin? 
Tell us about your problem. 


a iaguts WISCONSIN MOTOR CORPORATION 


WwW 


V-type 4-cylinder 
15 to 36 hp 


CONSIN 


APPLICATIONS 
Attaching , 
name 
plates 
or in- . Fastening spring 
struction " assemblies or 
panels control arms. 





Widely 
used for 


closure plates. 


3 HEAD STYLES 





Round _ Flat Countersunk 
(standard) (to order) (to order) 


DRIV-LOK PIN 





applications involving 
light-to-heavy member 
fastening. Once in- 
stalled, Driv-Lok Studs 
will not vibrate loose 
or fall out —yet they 
can be easily removed 
withoutdamagetocom- 
ponents. Made in 3 head 
styles. Write for illus- 
trated catalog sheet, 
prices and samples. 


COMPANY 


723 Chauncey St. * Sycamore, Ill. 
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A SYLVANIA SPECIALTY 
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Special continuous plating proc- 
ess assures uniformity of wire 
composition in plating ranges 
from “‘flash”’ to 20% by weight. 
Composition can be tailored to 
give you the exact wire properties 
you want. 


CUSTOM-PLATED WIRE 


What special properties do you want 





in a plated cold-drawn wire? 


Can a fine, cold-drawn wire with special properties 
help you improve product design or manufacture? 
Sylvania has “‘made-to-order”’ facilities to meet your 
exact requirements. Whatever your interests in wire, 
for mechanical or electrical use, Sylvania is equipped 
to produce a composite wire tailored to your product 
or production needs. 


Your composite can be plated or clad in numerous 
combinations of materials. A few of the composites 
being produced on a custom basis are: nickel on brass; 
copper on steel; silver on copper; and nickel on steel. 
Your wire can be plated in weights from “flash” to 
20%: mechanized equipment keeps unit costs down 
and insures uniformity of composition. 


& 


special wire 


PARTS DIVISION ee) 


metal stamping 


molded plastics 


Made-to-order composites is just one reason Sylvania 
has become a major supplier of fine wires. You can 
specify diameters from .250 to .002. Flattened wire is a 
Sylvania specialty, too, and can be supplied '<-inch 
wide or less in many cross-sectional designs. 


Consult Sylvania on your next special-wire problem 
— whatever the nature of your product. 





New... 

Wire Facilities Brochure— gives 
full details on Sylvania’s wire and 
ribbon production story. Write 
for it. Address Dept. J33S 


— 


precision dies 


Sy .vania Evscrric Propucts Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 


¥ SYLVANIA 


LIGHTING - 


University Tower Bldg., Montreal 


RADIO + ELECTRONICS + TELEVISION + ATOMIC ENERGY 
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There is a right way fo (NEW PDeeble-Geal* BALL VALVES 
finish IMPROVE 





this aluminum part YOUR 


PRODUCT 
PERFORMANCE 


New JAMESBURY Double-Seal ball valves improve your 
product performance due to round flow, minimum friction loss 
and extra long life. Available in naval bronze, aluminum, stain- 
less and carbon steel . . . . Seats and seals available Buna-N, Hy- 
palon, Silicone or Teflon.... For high vacuum and pressures of 
300, 600 or 1200 psi in either direction .. .. Low torque quarter 
turn operation .... Sizes from 4" to 2”... . Handles a wider 
range of liquids or gases than any other valve. 

Write for full information. Engineering recommendations 


immediately available. 


Please address your inquiries to 


JAMESBURY CORP. 


Alcoa offers the answers here... nspi €2 Miltorest St 


Monufocturers of Hydroulic Devices } 














On many screw machine jobs 
there are operations which can 
be done in different ways, but, MAYLINE 
there is usually just one “best 


way. To supplement your own ial ies OUTSTANDING 


experience, Alcoa offers users 


of Alcoa® Aluminum Screw , 3 DRAFTING 


Machine Stock a complete tech- 


nical packet containing: calcu- FU RNITU RE 


lators for feeds, speeds and prop- 
erties; an engineering hand- AND 
book on machining aluminum; § 


a booklet of corrected tool EQUIPMENT 
diameter tables; case histories 


TABLE WITH AUXILIARY UNIT 








of savings; a conversion chart 
for alloy designations. The com- 
plete packet is free for the ask- 
ing. Just fill out and mail this 
coupon today. 


Channel reinforced covers, 
enclosed heavy gauge rein- 
forced corners, gussets on 
flush base, folding dust 
cover-all are special fea- 
tures with Mayline metal 
plan files. Prompt delivery. 








ALUMINUM COMPANY OF AMERICA 
865-W Alcoa Building, Pittsburgh 19, Pa. 


INITAVW 


Gentlemen: 


i PLAN FILE WITH HINGED COVER 
Please send your technical packet on 


alumirum screw machine stock to: 


Name Title ’ 
“ oT , Symbol of Superiority 
Company } a "i 


Ks. a . MAYLINE 
ALCOA : COMPANY 


605 NO. COMMERCE ST. 

se, LU RA faa a RA SHEBOYGAN, WISCONSIN 
° V-MODEL TABLE WITH FOOTREST 

‘MAY LINE 




















Product Engineering — September, 1955 





ROTATING or STATIONARY ASSEMBLIES There are right feeds and 
held together — with speeds for 
this aluminum part 
Retarvnnge aes 


Conveyor roller application at operate in very confined space. 
left shows how Spirolox attains Secret of Spirolox adaptability 
neat, compact, simplified design, is patented two-turn construc- 
even on rotating assemblies. tion, which makes possible 
Stationary application of lock unique locking characteristic. 
assembly illustrates how Spirolox will not jump out of groove. 
can be applied to hard-to-reach Always provides a uniform 
places where retaining ring must shoulder... no lugs, no gap. 
FREE DATA BULLETIN U.S. Pat. No. 2,450,425 


Send blueprint of your retaining problem, and Foreign Pats. Other 
Ramsey Corporation, St. Louis 8, Mo. pats. pend. 


Rotating Stationary 
SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! On many screw machine jo 


are operations which can bx 


different ways, but, there is u 


just one “best”? way. To suppl 
DIMCO-GRAY sto: plastic POT com _euperence, “nom 


users of Alcoa® Aluminum 


Machine Stock a complete tech 
eg 


feeds. speeds and properties, / 


neering handbook on machi! 
aluminum; a booklet of correcte« 
diameter tables; case histories « 

ings; a conversion chart for alloy designations. The complet: 


packet is free for the asking. Just fill out and mail coupo 


ALUMINUM COMPANY OF AMERICA 

865-J Alcoa Bidg., Mellon Square, Pittsburgh 19, Pa. 
Gentlemen: 

Please send your technical packet on 

Aluminum Screw Machine Stock to 





Nome 


NO TOOL CHARGE! 


Wide selection of stock knobs, handles - ddines 
and plastic parts available without tool- 
ing cost to you! Many minor changes, 
(color, design, inserts, threads, special 


materials, etc.) can be made to meet your 
WRITE FOR THIS requirements. 


ee 3 ALcoaA ©. 
ALUMINUM 


DIMCO-GRAY COMPANY i ssominve somrnny or anaaie 


206 EAST SIXTH STREET ° DAYTON 2, OHIO 


Company 


Your Guide to Aluminum Valve 
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Arwood investment casting 
Saves up to 79%... 
even on complicated shapes 


The Arwood investment casting process permits great design | 
freedom. Many former sub-assembly jobs are now being designed 
as single-unit castings, with complicated parts being cast in 
unmachinable alloys. Applications are virtually unlimited. 


Our engineers will be pleased to go over your parts problems with 
you and help cut your own costs. Why not submit parts or prints 
to us for quotations? Consultation is free of obligation, of course. 


Write for free literature describing the investment casting process. 





CASE STUDY 
DESIGNATION: Female Hinge 
METAL USED: Stainless Steel (AISI 302) 


QUALITY CONTROL: Chemical and ne affidavits furnished, Test Bars 
submitted. Produced with 100% X-Ray requirements. 


PARTS: Designed and cast as single unit. Formerly composed of three 
units welded together. 


a 








~ 
PROTECT PRECISION PARTS OF 


FILTER REGULATOR AIR 
OPERATED 
APPLIANCES 


LUBRICATOR 


Autopneumatic 


CONTROL ASSEMBLY 
INDIVIDUAL UNITS 


Prevent excessive wear and corrosion to Precision Parts 


This latest development by ARROW provides com- 
plete automatic control for all applications of com- 
pressed cir on pneumatic equipment or devices. The 
Filter traps moisture, pipe scale, dirt, and rust. The 
Drain Trap collects moisture from the filter and elimi- 
nates perioidic draining. The Regulator gives de- 
sired pressure. The Lubricator ad an oil mist to 
the cleansed air. This oil-laden mist is carried to 
all working parts of air-operated equipment which 
reduces maintenance, repair, and down time to the 
very minimum. 


DRAIN TRAP 


Pipe Line 
Sizes 

yY” au» yy” 

y” am 4%," 

as and 
large 

capacity. 


@ Write for Catalog and Literature. 


1914 S. Kostner Ave., Chicago 23, Ill. 








LEFA X 


TECHNICAL DATA BOOKS 
HANDY * POCKET SIZE-* LOOSE LEAF 


Printed on loose leaf, six hole, 6-%” x 5-%” bond paper, each 
book contains about 140 pages of technical data, p 
--T., acourate and essential material for the engineer, 
technical worker and business man 
Mechanical 


A Surveying 

Home Heating Surveving Tables re 

iMumination Machine Design 
} ae ty pas 


5122 EACH 


Nedranties 
Radio 
Television & FM 
Electricity, AC 
E » DC 
AC Motors & 
enerators 
Transformers, 
Relays & 


7 Engi- 
ag ~ pas “L 

General ath 
Bullder’s Data 


} a Sauee 
Air Conditioning Trs-te pias Tables 
i Sone 


Chem- 
Relntoresd Con- chem cal ratios 
crete Analytic 
Piping Data i 


ie oo FREE catalog | (over 2000 listings). See for yourself how helpful LEFAX 
you, Send $ for each book, or $6 for 3 five books listed above, to: 


LEFAX "PUBLISHERS Dept. Phila. 7, Pa. 








ADVANTAGES: Strengthened with re-inforcing ribs in U-Bracket. Weigh 
required. Formerly holes countersunk outer sides only, now cast wit 


decreased without decrease in strength. Reaming holes only machin 
radil on both inner and outer sides. Greatly reduced cost. 


PRECISION CASTING CORP. 


68 WASHINGTON STREET * BROOKLYN 1, N. Y. 
PLANTS: Brooklyn, N. Y. * Groton, Conn. + Tilton, N. H. * Los Angeles, Calif. 
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Speed assembly, improve 

quality and save time and 

money. Write for catalog. 
TRIAL ORDER 

A complete electrical cements 

laboratory ot your fingertips —for 

experimental work. One-quart con 


‘coments or enly --- 912050 
Sauereisen Cements Company Pittsburgh 15, Pa. 
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A Big Reason Why More Firms 
Are Switching to Copyflex ... 


PROBLEM-FREE 
INSTALLATION 


relate! 


OPERATION! 





Model 93 


Because Copyflex reproduction machines are completely 
free from fumes and odors, they require no exhaust 
venting . . . they need no plumbing or auxiliary equip- 
ment, no installation other than an electrical connection. 





PUT IT HERE... 
: gy Near an inside wall— 
Because they are absolutely clean, quiet, and odorless, < ne plumbing, ae dvetel 


they can be operated anywhere without annoyance to 
personnel in the vicinity. ’ - 
That’s why the people who handle reproduction, and LFA) 
know it best, prefer Copyfiex. It’s a big reason why more PUT IT THERE... 
and more firms are switching to Copyfiex! Near on outside wall — ' WA < 
Why settle for less when it costs no more to own the sper tenn fone ‘ SS 
one machine that offers you all the advantages of diazo- ESS EZ 
type, positive black-on-white reproduction—speed . . . ' * 
economy .. . quality —plus trouble-free installation and = x 
ideal operating conditions! ‘ oe “Sea-| PUT IT ANYWHERE! 
You'll find that Bruning also gives you the widest ot pe ay tec ea 
selection of reproduction materials available anywhere. 
Mail coupon for information on models and prices—today! 


























Charles Bruning Company, iInc., Dept. 930 
4700 Montrose Ave., Chicago 41, Ill. 


Please send me information on Copyfiex 
BRUNING Reproduction Machines. 





Name =a Title__ 


Best Process! Best Machines! iG 134 
Best Selection of Materials! Address. 


Specialists in Copying Since 1897 Zone State 

















CHARLES BRUNING COMPANY, INCORPORATED 4700 MONTROSE AVENUE CHICAGO 41, ILLINOIS 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opport t, technical, selling, office, skilled, manual, etc. 





Positions Vacant Civil Service celal Employment Agencies 
JS Positions Wanted Selling Opportunities Wanted Employment Services 
r ( Part Time Work Selling Opportunities Offered Labor ljureaus 
NATIONAL ‘ DISPLAYED RATES—— UNDISPLAYED 
The advertising rate is $19.85 per inch for all advertising ap $1.50 per line, minimum 3 lines. To figure advance payment 
COVERAGE pearing on other than a contract basis. Contract rates quoted count 5 average words as a line. 
on request. Box Numbers—counts as 1 line 


An advertising inch is measured %” vertically on a column—3 Discount of 10% if full payment is made in advance for 4 con 
ro ” columns—30 inches to a page secutive insertions. 


Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to PRODUCT ENGINEERING, 330 W. 42nd St., N. Y. for October issue closing September 21st. 














Newly Developed 
ENGINEERS ory wl 
DESIGNERS- DRAFTSMEN 
Mechanical Bao: 


EXCELLENT OPPORTUNITIES 
FOR 


Keep Your /f te MECHANICAL AND METALLURGICAL 
Eye : —s- ENGINEERS 


IN 
on the PROCESS AND APPLICATION 


Ball ies DEVELOPMENT 


v/ork involves conception and development 

; _ ] Network Theory of new applications through experimental 

In your career, as in successful baseball, golf or tennis, Systems Evaluation laboratory work, field tests, and promotion 
it pays to keep your eye on the ball. Keep your eye on Automation in liaison with regular sales force. 

the advantages only a young, yet securely established Microwave Technique Openings for recent B.S. and M.S. graduates 

company can offer. Melpar is young enough to welcome UHF, VHF or SHF of high technical standing and for men with 

new ideas, to recognize and award achievement, yet big Receivers ap Se See yous af camer Wee seuenene, 

’ — ’ a Submit resume of educational background 

enough to offer stability and growth to those who look 9 P (including approximate academic standing). 

& rr 
to the future Digital Computers 


Superb new laboratory facilities just completed this aniees «a LINDE AIR PRODUCTS COMPANY 
year; an engineering staff of the highest calibre; long- © Rader 6 Caemieemnesedes A Division of 
range military and industrial research programs; and an * Packaging Electronic Union Carbide and Carbon Corporation 
ideal family environment in pleasant Fairfax County in Equipment SPEEDWAY LABORATORIES 
northern Virginia . . . these are just some of the many * Pulse Circuitry P.O. Box 6214 
benefits you'll find as a member of the Melpar staff. * Microwave Filters indi : afi 24. Indi 

Keep your eye on a career with Melpar, leader in * Flight Simulators scien. aaa 
electronic research and development. * Servomechanisms amtention: 5. J. Cesteshy 
* Subminiaturization 
For personal imierview send resume to . Electro-Mechanica! 


Technical Personnel Representative, Design 


(M) melpar, inc. “Test Engines DESIGN ENGINEER 


Subsidiary of Westinghouse Air Broke Co. Mechanical graduate, age 30-45, with 
a minimum five years experience de- 
sign of mechanized pneumatic rock 
drilling equipment, including wagon 
drills, jumbos, booms, feeds, hydraulic 
systems and controls. To guide devel- 

opment line of similar equipment for 
E x Dp F p> { e Ni C t D 4 large overseas manufacturer of pneu- 


matic tools. Salary open. Send em- 


Electronic 

















3000 Arlington Bivd., Dept. PE-2i, Falls Church Virginia or {| Galen St., Watertown, Mass. 


ployment record and personal informa- 


DESIGNERS-LAYOUT MEN ieee 


330 W. 42 St. New York 36, N. Y. 








TO WORK AT 
GENERAL MOTORS PRODUCT DESIGNER 
NEW TECHNICAL CENTER humidifiers, and dehumidifiers "requires 


P . P — . the services of a mechanical product de- 
For Experimental Automotive Work in Transmissions, Engines & Chassis. signer who is familiar with’ stamping. 


The work of this group is carried on in one of the nations most modern and com- forming, spot welding, and painting opera- 
plete research and development centers: located in suburbs of Detroit, Michigan. tlt ny hy levels and 
Exceptional opportunity for men looking to the future. Positions are permanent due : oe 

to long-range plans. Outstanding company benefits. Salary commensurate with capabilities. 


State Full Particulars; Age, Experience, Salary Expected Etc. Send Resume to: Good opportunity for the right man. 
PERSONNEL DEPT. Send resume or letter of application to: 

ENGINEERING STAFF T. H. Simcox—Personne! Manager 

GENERAL MOTORS CORPORATION Viking Air Conditioning Division 


G. M. Technical Center Detroit 2, Mich. 5601 Walworth Ave., Cleveland 2, Ohio 
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EMPLOYMENT OPPORTUNITIES 





Aa tS worth 477) 


. + . = 
in these specialized fields 
MISSILES RADAR 
Research, systems analysis, development, and de- Study, analysis, development, and design in highly 
sign in guidance and control systems, systems advanced radar techniques, and electronic counter- 
component equipment, and systems operational measures. 


test equipment. A ee T ee fe he A 4 
TEST EQUIP MENT Research, development, and design of airborne 


Research, dovelepment, end design tn Guided antennas in low-frequency, UHF, and microwave 


a . 4 4 regions for missiles, radar, and countermeasures 
Missile operational Seat equipment systems an equipment. 
systems comp t pment. 


r PACKAGING 
MICR oO WAVES Encapsulation and subminiaturization design for 


Systems analysis, development, and design in reliability and produceability in missile guidance 
microwave circuitry and components for missile and control equipment systems, airborne radar 
guidance systems, radar systems, and systems systems, operational systems test equipment, 
test equipment. closed-loop TV systems, etc. 


ne a | eran S PR os ie ain * 





Career-minded men with several years specialized experience, and preferably with advanced 
degrees, are invited to join our rapidly expanding programs in industrial and military electronics 


FARNSWORTH ELECTRONICS CO., 
Fort Wayne, Indiana 


4 A division of International Telephone and Telegraph Corp. 








New Opportunities ‘a 


at Barry in 3 
SHOCK & VIBRATION Here S Proof. ring 


CONTROL ENGINEERING OPPORTUNITY IS GREATEST AT RCA, 
Barry, already leader in the field, is further FOR EXPERIENCED SCIENTISTS AND ENGINEERS! 


expanding its staff, its facilities, its future. 
There are promising openings at your career 
level, begi too, i h branch— mm ‘ : 
ela 5 eg amen page hm, # 1 — Over 500 experienced design and development engineers 
Development Engineers and scientists chose RCA careers last year .. . 
Project Engineers plus additional hundreds of recent engineering graduates, 


: field engineers and other categories of experienced engineers. 
Test Engineers : 


Sales Engineers « neadquarters #2— Today, RCA progress opens many new, desirable positions in: 
~ 
eS ee SYSTEMS ENGINEERING ® ELECTRONIC DATA PROCESSING SYSTEMS 


You'll find challenging opportunities, fine 

facilities for accomplishment, good living in GUIDED MISSILE ELECTRONICS © AVIATION ELECTRONICS © ELECTRON TUBE DEVELOPMENT 
suburban Boston plus company-sponsored 
educational opportunities at leading uni- Diam wiQUIRED 


versities. Check positions FIELDS OF ENGINEERING ACTIVITY | fecticar | techanica 
Engineers | Engineers 
Send resume te Charles E. Crede, Chief Eng. in your field of interest... + : 


] AIRBORNE FIRE CONTROL “ 
. } 
BARRY CONTRO LS Modern employe benefits... MISSILE GUIDANCE INERTIAL NAVIGATION | 


—f+ 
Incorporated COMMUNICATIONS 











$$ 
DIGITAL DATA HANDLING DEVICES | c 
} + 
4 


Relocation assi ce 


(Eaney( EB)mount Please send resume of 


= education and experience to: 


Watertown 72, Massachusetts Mr. John R. Weld, 
Employment Manager, 

Dept. A-5J) 1 

R-dio Corporation of America, | missus GUIDANCE } 
30 Rockefeller Plaza, 3 ‘ | 
HYDRAULIC SALES ENGINEERS New York 20, New York —~™" 


Experienced In Industrial Hydraulic Sales 
xcellent Salaried Op unity Location Code: C—Comden, NJ. F—Floride M—Horrison, NJ. b—Loncester, Pa 
Territories in Mid-West and New England M—Moorestown, NJ. O—Oveneas W—Walthom, Mom 


Address Replies: 
SALES MANAGER—HYDRECO DIVISION 
sae eee ee RADIO CORPORATION OF AMERICA 
1100 East 222nd St., Cleveland 17, Ohio 


Systems 





RECEIVING & MICROWAVE TUBES 
| COLOR TV, GAS, POWER & PHOTO TUBES | 
} } 
| AVIATION ELECTRONICS « RADAR 
i COMPUTERS 
| COMMUNICATIONS 


+ ‘ 
RADIO SYSTEMS j 








DESIGN + DEVELOPMENT 








MACHINE DESIGN 

















Copyright 1955 Radio Corporation of America 
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EMPLOYMENT OPPORTUNITIES 





® 
Mr. Controls 


Aeronautical Division 


CONTROLS COMPANY 
SANTA ANA FREEWAY AT EUCLID AVENUE 
ANAHEIM, CALIFORNIA 


ELECTRICAL and MECHANICAL ENGINEERS 


AC AND DC SUBFRACTIONAL MOTORS 
SERVOMECHANISMS 
ELECTROMECHANICAL AND ELECTROHYDRAULIC 
CONTROLS AND ACTUATORS 


We are now staffing the new Electronics Laboratory of our Aero- 
nautical Division in Anaheim, California. The selection of associates 
is based on consideration of their demonstrated abilities and interests 
in connection with our long-range laboratory plans. Careful attention 


to engineering and operational plan- 
ning and to the selection of critical 
control problems assures opportu- 
nities for continuous professional 
development. The efforts of a relatively 
small but select staff are being applied 
on projects requiring engineering inge- 
nuity essential to advancing the art of 
control in the aeronautical field. 


Positions are available at all levels of 
laboratory work. Please direct inquir- 
ies to Vernon Vogel, Electronics Lab- 
oratory Director. 


SEARCHLIGHT 
hy Jeg sie], | 


UNDISPLAYED RATE 


$1.59 a line, minimum 3 lines. 


To figure + payment count 5 average 
words as al 


Bor Numbers 
line. 


Care of publication count as one 


Discount of 10% if full payment is made in ad- 
vance for 4 consecutive insertions. 


Equipment Wanted or For Sale Advertisements 
acceptable only in Displayed Style 


DISPLAYED RATE 


Individual Spaces with border rules for promi- 
nent display of advertisements. 


The advertising rate is $15.10 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 


An advertising inch is measured %” 
on one column, 
page 


vertically 
3 columns—30 inches—to a 





——INVENTIONS WANTED — 


Patented or unpatented products in any 
field. No fees. Write for Brochure L-1. 


INDUSTRIAL CHAMBER OF COMMERCE 
58 Broad St. @ Bloomfield, N. J. 

















10 te 12 ft. 
ALL METALS 
Alse Screw Machine 
Preducts to Order 


EASTERN 
Machine Screw Corp. 
12-32 Barclay St. 


rir \DED 


Die Heads 








DESIGN ENGINEER 


Design engineer or draftsman with ex- 
perience in small automatic machine de- 
sign, has enviable opportunity with 
well established, medium sized com- 
pany in new, modern, easily accessible 
far south side Chicago plant. Pleasant 
surroundings: congenial personnel; 
good income; good future and security 
assured. Give age, training, experience 
and salary desired. 


P-7521, Product Engineering 
330 W. 42nd St., New York 36, New York 





RE FIPS (Box No. 
vay ORK : 330 W. 42nd St. 
CHICAGO: 520 as Michigan Joi (11) 
RANCISCO: 68 Post 8t. ( 


): Address te ifjes nearest wou 


4) 
“108 ANGELES: 1111 Wilshire Blvd. (17) 








POSITIONS VACANT 





Mechnical 


struction equipment design. 
this field desirable but not necessary. 


of training, experience, and salary 





ments with reply. Address P-6842, 





DIRECTOR 
OF ENGINEERING 


Medium size rapidly expanding manufac- 
turer of pumps, small engines, and auto- 
matic machinery wants dynamic man with 
V.P. potential. 

Unusual opportunity for man to really 
work, and achieve his ambitions in only 
a few years. 

Starting salary $12,000-$15,000 plus bonus 
and profit sharing. Company assumes in- 
terview, relocation expense, and agency 


28 E. Jackson Chicago 4, IMinois 


MONARCH PERSONNEL 


Engineering. 


Engineer—Recent graduate with 





| PROFESSIONAL 
| SERVICES 











one to five years experience in engineering 





field, having preference for work on con- 
Experience in 
Must 
be capable of demonstrating creative ability, 
for position with aggressive Midwest concern 
classified as a leader in the small construc- 
tion equipment field. Send complete resume 
require- 


CONTROL DESIGN SERVICES 


Automatic Machinery and Tool Design 
Electro- Mechanical Systems Design 


Hiliside Manor Br. 
New Hyde Park, N. Y. 


P. 0. Box 8 





Product 








mechanization. 
range with application. 
P-7563, Product Engineering. 


plant 
salary 
South. 


Wanted Electrical engineering draftsman ca- 
pable of general plant layout work and de- 
sign for automatic control in connection with 
Give experience and 
Location 


GEORGE H. KENDALL 
Consulting Mechanical Engineers 


cP 
8) list Automatic Machinery Process, 
=» , Patent Studies. Inves 
Process Engineering Studies 


(Bet. 1923) Tel. Darien 5-1504 
ts 3 Offices Darien, Connecticut 








2 HYDRAULIC ENGRS. 
SALARY RANGE $12-15,000 


Positions above with 2 different companies— 
4A outfits—and they both stress promotional 
possibilities—Midwest. 

RAY EDWARDS & ASSOCIATES 
28 E. Jackson - Chgo, Ill - Webster 9-2905 


WILLARD F. MASON 


Consulting Electrical Engineer 


Electromechanical Designs 
Specialist — Ring Assemblies—All Applications 
Engineering Administration, Cost ~ jcc 
Product Development Program: 
Manufacturing Facilities 


180 Post Road, Darien, Conn. Oliver 5-9039 








CHIEF PRODUCT ENGINEER 
$15,000 - $18,000 


Needed by reliable mfrs. of large and small elec- 

tric appliances. Should have extensive exp. and 

proven record of accomplishment. Handled confi- 
dentially. Contact J. J. Cooper 


O'SHEA EMPLOYMENT SYSTEM 
America’s 


64 E. Jackson. Chicage, in 





argest”” 
oriel. WaAbash 2-1884 


Don’t forget the 
BOX NUMBER 


When answering the classified advertise- 
ments in this magazine. don’t forget to 
put the box number on your envelope. It’s 
our only means of identifying the adver- 
tisement you are answering. 








NEW PROVIDENCE ELECTRIC CO. 
BLECTRO-MBCHANICAL DESIGN 
DEVELOPMENT SERVIC 
New Product Development « ¢ Automation 
pecial Machines and Systems 
Service Facilities incl. drafting, machining, 
fabrication “Sa laboratory. 





Eng. & Plant. 30125 Groesbeck 
Roseville, Mich 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Accelerometers 
Accumulators .. 


Actuators 
Mechanical 


Adapters 
Flexible Shaft ieee... ane 
Adhesives .14, 39, 446 
Aluminum Alloys .104-105, 106, 357 
358, 444-445 


Aluminum Coated Sheet and Strip 
(sec Steel, Coated) 


Amplifiers , eid ae 


Assemblies 
Hydraulic ccoee Se 
Pneumatic .. , . .244-245 
Structural » 6 ae le 


Axles . se Te eee 


Ball Joints , ‘ 
Balls. <aeen jeeoces ee 


Bars 


Metal 10, 22-23, 80, 92, 246, 333 
444.445 
Bearing Materials .... 227, 370 


Bearings 
Ball ....34, 66, 128, 224 A&B, 237, 416 
439, 440 
Miniature cutee ose cy ae 
Needle ‘ ..64, 237, 381 
Oil-less eS y | 
Roller ...34, 36, 66, 223, 224 A&B, 237 


Self-Lubricating 
Sleeve wae 317, 374 


Bellows ...28-29, 350, 458 
Belts 

Beryllium Alloys 

Bi-Metal 

Blowers . coc cael, 

Bolts ... , 107, 243, 

Books 

Boosters 

Brake Motors 


Brakes 
Electric 
Hydraulic 
Mechanica! 
Brass .. 
Brazing 
Bronze 
Brush Holders . 
Bushings , 317, 381, 400, 438 
Bushings, Strain Relief 


Cam Followers . 


(Continued on p. 452) 
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CHEMICALS 


MANUFACTURING shafts 
to carry vital work loads in 
practically every type of ma- 
chinery calls for experience, 
skill, and metalworking facili- 
ties of the highest type. The 
U.S. Axle Company has 
achieved these requirements 
in 35 years of specialized pre- 


ee 


~" 


METALWORKING 


PRINTING 


SHAFTS 


cision manufacture of shafts 
for automotive and industrial 
use. In our huge modern plant, 
skilled U.S. metal engineers 
and craftsmen will produce 
any type or size of shaft to 
your exact specifications— 
accurately and economically. 


Send us your blueprints and specs 
for prompt quotation on a “Cus- 
tom-Engineered” U.S. Axle Shaft 
to meet your needs. 


Write for this colorful illustrated 
folder today. 


tHe US aAxLE COMPANY, INC. 


Since 1920 «+ Pottstown, Pennsylvania 





RAILROADS 


DESIGNERS 


send 
us your 
number 
.. it may meana 
better future 
for you! 


Because of increased emphasis on 
some of our long-range projects, we want to 
establish immediate contact with 
competent designers. 


telephone 


To those who qualify, we can 
offer a real opportunity to build 
solid, well-rewarded careers. 


If you want a chance to grow, 
attractive wage rates, extra benefits, 
New England tiving — mail this coupon today! 


Particularly important is your 
telephone number. We may want to call 
you at once to arrange for personal 
interviews or plant visits. 


Mr. P. R. Smith 


Dept. 7, Design Employment 


Pratt & Whitney Aircraft 
East Hartford 8, Conn. 


I would like to learn more about your openings for pro- 
duct and component designers. My experience has been in 
the following fields: 

Compressors © Hydraulics 

Turbines ) Gears 

Structures C) Valves 

Afterburners and C) Heat Exchangers and 

Related Equipment Combustion Problems 
C) Aerodynamics Bearings 


Total years Mechanical Design experience 


Piping 
} Controls 
) Test Equipment 
] Test Rigs 


You can reach me at Most convenient 


(telephone number) 
hours for receiving calls are between 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 
East Hartford 8, Connecticut 


World’s foremost 
designer and 
builder of 


aircraft engines 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
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(Continued from p. 451) 


. .288 A&B 
.. 56-57, 353 


Castings, Precision Investment 
98, 295, 301, 382, 446 


Ceramics .. . 396 


Casters 


Castings 


Chains 

Bead ; ; ji 

Conveyor oa — , 68, 376 

Roller 15, 68, 255, 292, 376, 413 

Silent ..15, 68, 413 
Chemical Treatments ... y , 306, 316 
Clad Metals ....... ,..- 282, 347 
Clamps . guued , .. 422 
Clips. . 126 
Closures . 404 
Clutches 

Electrical : a idee ¥. 99 

Mechanical. .280, 366, 398, 413, 
Coatings 8, 14, 279, 306, 311, 
Cold Headed Parts 
Compressors 
Computers 
Connectors 

Electrical 

Hose 

Tube 
Contactors 
Contacts & Contact Materials 

31, 331, 


Controllers 48-49, 


Control Panels & Switchboards oe 
112-118 
Controls 


Electrical 18-19, 58-59, 96 A & B, 


112-118, 273, 372, 345, 383 
Electronic 249, 372, 383, 422 
Hydraulic c, D, 
273 
Mechanical ; > inane eee , 410 
Pneumatic 7, , 446 
Conveyor Belts .. 418 
Copper & Copper Alloys... .92, , 370 
is ac eects ee ke eu 6 a8 -121 
Cork Compositions P .69, 304 
Counters ... ’ 17 
Couplings 
Electrical ; 99 
Hose Se 
Hydraulic -.. 416 
Mechanical 
Cupro-Nickel Alloys 
Cylinders 


Hydraulic .... 54-55, 64 A, B, C, D. 
74, 257, 278, 281, 329, 340, 371, 410 


Pneumatic 74, 257, 278, 261, 
329, 340, 371, 410 


104-105, 254, 264 


96, 263, 284, 303 
382, 410 


Deep Drawing 
Die Castings 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Die Sets coke 


Drafting 
Machines ...... ivan ee 
Supplies ..... Salle .. .259, 390, 444 


Drives 
Adjustable Speed 18-19, 354, 383 
Hydraulic ‘ ‘ike 354, 369 
Variable Speed 13, 64 A, B, C, 
D, 99, 112-118, 262, 313, 335 


Dynamometers . —s 99 


Electrical & Electronic Components, 


Custom Made (see also Production 
Services) 356, 432 


Electrochemical Finishes & 
Treatments wes 311, 316 


Engine Components (Piston Rings, 
etc.) oe ° : 442 


Engineering Services (see also 
Production Services). 2, 67, 86, 
106, 284, 327, 343, 350, 
393, 419, 425, 


Engines 315, 350, 375, 
Expanded Metals 


Extrusions 
Metallic 
Non-Metallic 


Fabricated Plastics 
(See Plastics, Fabricated) 


Fabricated Steel (see Plate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 


Fabrics see's 
Fastening Methods 38, 126, 266, 432, 
Felt . .248, 
Fibre 320 B, 
Fibre Glass 355 B, 


Filters 
Air 244.245, 
Hydraulic 


Flexible Couplings 280, 
Flexible Shafts 

Flux 

Forgings .... 50-51, 309, 333, 355, 


Friction Materials ...69, 72-73, 227, 
314, 396, 


Furniture, Engineering Dept. 298, 


G 


Gages, Pressure or Vacuum ond 
Gaekete .... ...72-73, 75, 94-95, 342 
Gear Motors (See also Motor 


Reducers) ..-13, 247, 291, 324, 394, 
411, 435 


Gears ...-6, 11, 93, 108-109, 122, 250, 
286, 336, 343, 402 


(Continued on p. 454) 
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Installing Microlite insulation and lagging on a CB boiler 


In Cleaver-Brooks self-contained boilers... 


Microlite insulation reduces heat 
loss — lowers production cost 


In designing their CB line of pack- 
aged boilers, engineers for Cleaver- 
Brooks Company, Milwaukee, 
specified 2’ blankets of L-O-F Glass 
Fibers’ Microlite. 

The high insulating efficiency of 
this resilient glass fiber insulation 
reduces heat loss; provides a cooler 
boiler room. 

Cleaver-Brooks’ engineers, whose 
company is a pioneer in the package 
boiler field, comment: 

“We are pleased with Microlite because its light weight and ease of 
cutting and fitting have reduced installation time, saving labor cost and 
increasing production.” 

If your product requires top-efficiency thermal or acoustical insulation, 
specify L-O-F Glass Fibers’ Microlite or Super-Fine. Both have these im- 
portant advantages: 


Light weight Low space requirement 
Low density Ease of handling 

High resiliency Ease of fabrication 
Heat resistance Resistance to moisture 
Vibration resistance Resistance to settling 


FREE: Send for free literature giving full information about L-O-F Glass 
Fibers’ insulation. Write: L-O-F Glass Fibers Company, Dept. 4-95, 
1810 Madison Avenue, Toledo 1, Ohio. 


L-O-F GLASS FIBERS mm a 
COMPANY a a) = 


ean Se: ROE GLASS||FIBERS 


Makers of glass fibers by the exclusive 
“Electronic-Extrusion” process 





WHO USES MAGNESIUM? 
...and why 


Look for the product that’s out front in its field . . . and you know who uses 
magnesium! Why? . . . because design engineers and manufacturers alert to 
today’s market conditions are quick to realize the added sales advantages of the 
product made of magnesium. Lightest of the world’s structural metals, magnesium 
can be cast, formed, extruded, drawn or worked into virtually any size or shape! 
A modern metal in every sense, its lightness, strength and weight-saving 
characteristics are without equal. Even more important are the cost-savings to 
be gained in many areas of manufacture. The use of magnesium frequently 
results in lowered tooling costs—savings in machining, fabrication and processing 
costs—and reduced handling and assembly costs! 


Magline Inc. has assisted many leading companies in developing better products 
through the application of magnesium. Magline engineers are qualified by years 
of experience in this specialized field, and can assist you with design and technical 
problems. Magline facilities are extensive and complete—from foundry . . . to 
fabrication . . . through final assembly! For quality production—short or long runs 
—you can depend on Magline for prompt service and delivery. 


Send us part prints of your current requirements for quotation, or write today 
for your copy of Bulletin No. 50. ¥ ur request will receive immediate attention. 


fabrication facilities for 


e Forming e Deep Drawing 
e Machining e Polishing 

e Welding e Finishing 

e Stamping e Stress Relieving 
e Spinning e Assembly 


e Impact Extruding 


foundry facilities for 


e Sand Castings 
e Die Castings 
e Permanent Molds 








Design and Engineering 
Services Available 


WRITE TODAY for BULLETIN NO. 50! MAGLINE INC., BOX 239, PINCONNING, MICHIGAN. 
CANADIAN FACTORY: MAGLINE OF CANADA LTD., RENFREW, ONTARIO 
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Generators 
112-118, 247 
112-118, 247 


Graphite , . 60-61 


Handles & Knobs 

Hard Surfacing 

Heating Units 

Hermetic Seals 

High Temperature Alloys 
Hinges 

Hoists 

Hose & Tubing 


Inspection Equipment vr 
Insulation 277, 387, 415, 446, 
Insulators 


Knives & Blades 


Liquid Level Controls 


Lubricants 


.-103, 244-245, 
269 


Lubricating Equipment 


Magnesium Alloys 422, 428, 454 


Moldings 
Glass (see Glass Parts) 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 


Motor Reducers (see also Gear 
Motors) 108-109, 349, 403 


Motor Starters ..-112-118, 372 


Motors, A-C 
Fractional.20-21, 44-45, 90-91, 112-118. 
124, 247, 265, 271, 299, 315, 324 352, 
359, 383, 394, 399, 403, 420, 425 
Integral 20-21, 44-45, 112-118, 265, 
271, 299, 315, 349, 356 A, 383, 399 
403, 425 
Sub-Fractional....20-21, 124, 247, 253, 
265, 297 


Motors, D-C 
Fractional 20-21, 90-91, 112-118, 
124, 247, 265, 271, 315, 324, 352, 359, 
383, 394, 399, 403, 420, 425 
Integral 20-21, 112-118, 265, 271, 
315, 349, 356 A, 383, 399, 403, 425 
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Index of 
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Sub-Fractional 20-21, 124, 247, 


253, 265 


Motors, Hydraulic ....54-55, 64 A, B, C, 
D, 84-85, 365, 369, 392, 462 


Mountings 


Nickel Alloys 


Nuts . 38, 101, 107, 126, 243, 319, 
367, 406, 410, 420, 430 


° 


Optical Parts 


P 


Packings 53, 72-73, 94-95, 351, 437 
Palladium Alloys ... 

Paper . . 

Photographic Equipment 


Pillow Blocks 

Pilot Lights . 

Pins 

Pipe risen 

Plastic Film ......... : 325 


256, 348, 380, 445, 
455, 458 


Plastics 24-25, 32 A&B, 67, 
72-73, 272, 279, 322-323, 325, 332, 415 


Plastics Fabricated 


Plastic Parts 


Plastics Laminated 320 B, 325, 415 
Plates : seas oe cea 
Platinum Alloys ere 
Plugs .... "eer . Pe 
Porcelain ... ee ee . 438 


4, 77, 227, 
363, 400 


Powdered Metal Parts .... 


Power Take-offs 
Press Brakes .... 
Pressure Switches 
Production Machines & 
Processes 252, 286, 390, 441 
Production Services (see also 


Engineering Services) 86, 104-105, 
284, 325, 330, 343, 350, 380, 396, 
419, 454 

Pulleys 


Pumps 


42, 54-55, 64 A, B, C, 
D, 84-85, 313, 315, 318, 365, 369, 
390, 392, 414, 416, 424, 432 
Vacuum 


(Continued on p. 456) 
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POLYPENCO® 


SHAPES 


| Cut the Cost of Nylon Parts... 
_ Machine Them From POLYPENCO Shapes 


@ Here’s how you can produce uniform high quality nylon parts that 
will meet your own high standards—and at surprisingly low cost! 


MACHINE FROM STANDARD SHAPES 

POLYPENCO Nylon comes to you in standard shapes of 
rod, strip, tubing, tubular bar and slab. From these stock 
shapes it's a quick and economical step to make your own 
gears, bushings, bearings, cams and other parts—thus 
eliminating the extra cost of molding dies. 


NO SPECIAL EQUIPMENT NEEDED 


You can use standard metalworking equipment for turning, 
drilling, threading, milling, etc. You thus have direct con- 
trol over fabrication to close tolerances plus flexibility 
of design. 


HIGHEST QUALITY NYLON 


When you specify POLYPENCO you're getting nylon shapes 
from the foremost supplier of non-metallics. You are assured 
of uniform high quality in piece after piece, order after order. 


Write for latest technical bulletins on POLYPENCO nylon shapes 


When Parts Call for Nylon Specify POLYPENCO 
THE POLYMER CORPORATION of Penna. « Reading, Pa 


In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 








/#$ Mew for You / ms 
r ceaciiaal PRODUCTS 
Panel Mount ADVERTISED 


Push Button Switch In This Issue 


(Continued from p. 455) 


Ratchets 


Recorders .. ‘one esas «ae ee 

Regulators 

Electric .. nae cae hele 18-19 
Hydraulic .. cone ve , 

! Pneumatic . 244. bas 


Relays 48- <e 58-59, 88-89, 96 
& B, 208, 331, 440 











Reproduction Equipment 





Repreduction Supplies 

Resins .. 

Resistors 

ACTUAL SIZE Retaining Rings 

Revolving Joints . 

Rheostats..... savas » BABB 
. 38, 243, 410 

Rod Ends 


Rods 
Metallic 


Non-Metallic ; 
Model ''D’’ ACRO .: : : 
micro-switch Rubber .......... 16, 
Rubber - Bonded -to- Metal 
Rubber Parts . 72-73, 


A PRECISION SNAP ACTION SWITCH IN 
CONVENTIONAL PUSH BUTTON STYLE 


Screw Fasteners , 
es ° e . Screws . -47, 101, 243, . 
Precision switches come in all shapes and sizes. Here’s 367, 377, 398, 410, 426, 


an important new one by Acro that rounds out the Genteve 
, ; , : Seals ..........26-27, 269, 342, 373, 
line. Its compact dimensions conserve space behind 421, 434, 


the panel. And installation is a cinch since round Sarvemaphaniqn Companeme. +... 


holes are easiest to cut. Shapes, Rolled Formed 


This little switch packs a big wallop! It’s rated at SEGUE «-.- 
12 amps, 125 volts, M6 hp -Underwriters’ listed. ove - 
Mechanically, there’s up to *% inch overtravel. Three Plastic 
types of terminals are available—screw, solder or Giteones 


quick disconnect Silver Alloys 


Solder bi aaa 
Solenoids ... 261, 418, 


Specialty Fasteners (Pipe Hangers, 


Special Cold Headed Parts, etc.).. 38, 
62, 78, 243, 319, 367, 377, 420, 426 


bs Speed Reducers ...93, 108-109, 285, 411 

ACRO SWITCH DIVISION Spinning = 264 
Seriegs ..<%. : ’ , 368 

Sprockets ....15, 255, 286, 292, 376, 413 

Stampings 104-105, 254, 264, 442 


Steel 


Alloy ..........32, 74, 80, 87, 100, -219, 
231, 241, 330, 388 


Write for Data Sheet D-1 


Carbon 


Stainless ..-10, 22-23, 33, 35, 37, 


COLUMBUS 16, OHIO 46, 80, 87, 92, 102, 231, 241, 388 


80, 87, 241 


Plants at Columbus and Hillsboro, Ohio + engigstedabh 
Strip, Plastic 


REPRESENTATIVES IN ALL PRINCIPAL CITIES Strip, Metallic 
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Index of 


PRODUCTS 
ADVERTISED 
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Structural Forms & Shapes 333, 395 
Studs . *e . Ken . 266, 377, 442 
Subcontracting Services .. . 264 


Switches 48-49, 82-83, 96 A & B, 
208, 212, 302, 318, 372, 456 


Swivel Joints bd pre 6 


Tapes : 304 
Terminals & Terminal Boards.. (oa 


Testing Machines & Equipment... 308, 
338, 385, 434 


Thermostats 30, 273, 346, 397 
Timers ..... 318, 372, 400, 402, 426 
Timing Motors im 362, 402 
Titanium. : nce 0 ao 
Tracing Paper +e ae 
Transmissions 

Traps (Steam) 

Tubes 


Tubing 
Plastic 
Seamless 
Welded .. 79, 102, 221, 310, 337 


U 


Universal Joints .. 


v 


Valves 
Air .1, 210, 217, 244-245, 257, 410, 426 
Hydraulic 54-55, 64 A, B, C, D, 
84-85, 210, 217, 257, 321, 365, 404, 
410, 416, 421, 438, 444 


Vibration Dampers 
Mechanical 


Vibration Mountings 
Vibrators 


Vibratory Equipment 


w 


Washers 
Wear Materials . ..347, 370 


Welding 
Equipment .. , 260, 396 
a : sinus Ee 


Weldments.... Terrie x 

PE We Pes co wutdee's . .320, 406 
92, 443 

Wire & Cable... 

Wire Cloth 


Wiring Devices 
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MON DILAUNID 
WELDING NUTS 


eee Make Tough Jobs Easy! 


If you’ve got a product involving metal fabricating, 
fastening or assembling, chances are you can use Mid- 
land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don’t have to be 
held while bolts are turned into them. Thus one man 
can often do the work of two. 


And they’re indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
for hands or tools to reach, Midland Welding Nuts hold 
fast while bolts are turned into them. 


If you’re a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue «+ Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 


Manufacturers of 


Automobile and Truck Frames . Air and Vacuum Power Brakes 


Air and Electro-Pneumatic Door Controls 
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a Co., Union Carbide & Gertes . 


orp. 
Baldwin-Lima-Hamilton Corp., 
- | - ners — Works Div 
. . ° *,* arco 
1) Chemically inert “John Crane’ Bellows provide a positive | Barnes Cs., Wailace Div. Associated 
; ‘ M4 : . Spri Cc 
—will handle all corrosive answer in the transmission of any type Barrett Div. Aliled Chemical @ Dye 


liquids, petroleum prod- hydraulic or lubricating fluid, including the | 5.0°"P. iccis’ inc —- 


ucts, goses and solvents. . . Bausch and Lomb Optical Co 
newly developed synthetics. They are im wy 
“7m pervious to practically all known corrosives. Beaver Precision Products, 
Life-long flexibility . > Beryllium Corp. 
Operating temperatures range from —300°F Bethlehem Stee! Co 


—will not d fa- 
one unde. sews vib, to +500°F ... pressures to 75 psi. cating Gieukte Se 


tigue under severe vibra- Bodine C 
tion or repeated expan- Made from a special densely molded stock omen Marten. Bieneast an. **** 
sion and contraction. i ; ; Brid rt Brass Co 
and so machined that there is no inherent Briduepert. Thermostat Div., Robert: 
© Outstanding electro stress at their free length—they expand and 9 ahaw- Fulton Controle. 2 
* ; : : - : , } +, Soc crew Div 
: g contract in either direction with minimum mate- Brooks & Perkins, 
chemical properties rial strain. End flanges of French-type gasket | Browning Mfg. Co 
the handling of chemicals, “ y Bunting Brass & Bronze Co 
PaO vige ng sure a leak-proof seal. Stock sizes are avail- Burgess Norton Mfg., Co. 
able in a full range of standard pipe dimen- 
©} Wide temperature range sions from 1 to 8 in. 
—flex perfectly over a Bellows are also available in a wide range 
wide temperature range. of Calidyne Co. 
p 9 designs suitable for metering pumps, yew Hig RPE EER 


pressure accumulators, batching scale con- Camear Screw & Mfg. Corp 
annon ectric 
nectors, etc. Carpenter Stee! Co 80 
. : Carpenter Stee! Co., Alloy Tube Div. 102 
Further information on Teflon parts and products is Carter’s 390 
available in ‘John C rane’s” 12-page illustrated catalog, ' / | Centralab Div., Globe-Union Inc..... 
“The Best in Teflon.”’ Send for your copy now. Crane y — ee Sa, Semen meee 
Packing Company, 1845 Cuyler Ave., Chicago 13, II. y Central Screw Co. 
In Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., < a Me 
N., Hamilton, Ont. : | Chain Belt Co. 
2 Char-Lynn Co. 
Chase Brass & Copper Co 


CRANE PACKING COMPANY Ieee 


Chicago Rawhide Mfg. Co 
*DuPont Trademark for tetrafluoroethylene resin. Chicago Sarow © 9 
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Product Engineering — September, 1955 


‘HOW CHACE THERMOSTATIC BIMETAL 
am CONTROLS THE 


Quo = Classic 


THERMOSTAT 














Product of Detroit Controls %.! b 
Corp., Detroit, Michigan rad “e 


The Duo-Classic Thermostat is a versutile namie seneiiiien 
mechanism used in conjunction with a Detroit Universal Control Panel 
to regulate the functions of Air Conditioning, Heating and Fan 
Operation at the flip of a single switch. This attractively-styled 
mechanism will accurately maintain a selected temperature to 
within a fraction of a degree to eliminate the waste and discomfort 


of over-heating or over-refrigeration. 


HOW IT WORKS 


Lever (A) selects the function to be controlled—Heat, Off, Constant 


Fan only (no heating or cooling), Cooling with constant fan, Cooling 


with automatic fan and Automatic Fan. When this lever is in “Off” 
position, all circuits are open regardless of temperature. Lever (B) 
is used to select the temperature at which the summer air conditioning 
unit should operate. Ambient temperatures above this setting cause 
Chace Thermostatic Bimetal elements (C) to deflect, making a circuit 
at contacts (D). Contacts are adjacent to permanent magnets which 
accelerate the contact cycle with a snap-action. The two-phase 
operation of the air conditioning control affords cut-in of compressors 
in sequence. Lever (E) controls burner operation in much the same 
manner. When the ambient temperature is in excess of the setting, 
the strip of Chace Thermostatic Bimetal (F) deflects to break the 
circuit, stopping furnace operation until ambient temperature drops 
to desired level. 


Write now for our free 36-page booklet, “Successful Applications of 
Chace Thermostatic Bimetal,” filled with design and application in- 
formation about the 29 different types of Chace Thermostatic Bimetal. 


W. M. CHACE CO. 
Thermostatic Bimelal 


1607 BEARD AVE., DETROIT 9, MICH. 
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success story 


This is a call for specialists: Aerodynamicists who have 
worked in Boundary Layer Control and who can make genu- 
ine contributions to the research now being conducted at 
Fairchild. 

Since 1951 Fairchild has led a pace-setting study program in 
problems of Boundary Layer Control and now there are a 
few openings for men who are sincerely interested in seeing 
their own ideas about BLC realized and developed. 


Fairchild, who are producing such world-famous aircraft as 
the C-119 Flying Boxcar and C-123 Provider, are planning 
now for the preparation of transports, fighters and missiles 
as well as VTO craft. It is in this vital new program that BLC 
specialists will find stimulating, challenging, profitable work. 


Plan to realize your ambitions in this progressive, fast- 
growing organization. Living conditions are superb in Mary- 
land’s attractive Cumberland Valley, where housing, schools 
and recreational facilities are among the nation’s finest. And, 
working conditions at Fairchild are excellent — good salary 
plans, paid pensions, health, hospitalization and life insurance 
are just a few of the outstanding company benefits. 


Send your resume today to Walter Tydon, Chief Engineer. 
All correspondence will be kept in strictest confidence. 


es 


Fon 


AIRCHILD 
Ahinatt Division 


HAGERSTOWN. MARYLAND 
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We at Newark have many years’ 
experience in the production of 
quality wire cloth. But we haven't 
stopped there. One division of our 
company is fully equipped and 
staffed to fabricate any part you 
need with a wire cloth insert. 


We have experienced engineers 
ready to assist yours in the design 
of the part to assure making the 
best and most economical use of 
the mesh insert. And, we have the 
facilities and skilled personnel to 
fabricate the parts to your strict 
specifications in small lots or in 
production quantities to meet your 
production schedules. 


It will pay you to investigate how 
you can take advantage of our 
experience in wire cloth manufac- 
ture and parts assembly. We shall 
be glad to quote on your require- 
ments. Let us have complete details 
on specifications. 


Cloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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Painut Co 
Parameters, 
Parker Appliance Co 
Parker-Kalon Div., General 
American Transportation Corp..101, 307 
Parker Rust Proof Co & 
Penn Metal Co., Inc 
Perkins Machine & Gear Co 
Pesco Products Div. 
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Philadelphia Gear Works, 


Pittsburgh Plate Glass Co., 

HIGH TORQUE Fiber Glass 
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-_-_-—eeoeoeoeoo Potter-Brumfield Mfg. Co., Div 
American Machine & Foundry Co. oer” = 

AND Pratt & Whitney 
Precision Castings Co., Inc 
Precision Rubber Products Corp..... 


LOW SPEED Progressive Mfg. 


Protective Closures Co., Inc. 





Racine Hydraulics & Machniery Inc. 36° 
Ramsey Corp 
Raybestos- Manhattan, 
Equipment Sales Div.... 
Raybestos- Manhattan, Inc. 
Manhattan Rubber Div 
Raybestos- Manhattan, Inc. 


acking Div 
(2 AT ba RO ER Reeves Pulley Co., Div. of Reliance 
Electric & Engrg. 


Reliance Electric & Engrg. Co 


Rem-Cru Titanium, 
HYDRAULIC PUMP-MOTOR mepenue mre, Se. 


Revere ‘too & Brass inc 


Reynolds Metals Co., Parts Div.. 
fot INDUSTRIAL SERVICE Reynolds Metals Co., Plastics Div.. 
} | Rhodes iInc., M. 
i}, Robertshaw- Fuiton Controls Co., 
| Robertshaw Thermostat Div 
Rochester Products Div., 
General Motors Corp 
Rockford Clutch Div., 
. Borg-Warner Corp 
Designed by the same engineers Rockford Screw Products 


who developed the famous Roper neserees Sar mmeuer Ce., 
Rotary Pumps, the new Roper Rogers Corp. 


Hydraulic Pump-Motors operate on he Posmed Products Co 
all ‘ oper Corp., Geo. 
the same principle using two equal Reis Georetinn Valves Os 
size, smooth-running gears in a 
precision-fitted case. These units offer 
low-speed and high-torque (much 
needed in the hydraulic field), and 
their versatility finds them well-suited 
to heavy-duty service within their 
operating range. They run equally well | SKF Industries. Inc ’ 
in either direction both as pumps or | es Pe pms Div., 
motors .. . they can be direct- Saueriesen Cements Go 
connected without speed reducers, Sclaky Brothers, Inc 
covi g- 
thus conserving space . . . they are nea oe TB « REESE 
easily installed, easy to operate, and Segal, 
are long on economy. Perhaps you Shakeproof Div., 
have equipment that can be further iNinois Tool Works 
: red with a R Hyd lic Shenango Penn Mold Co 
improved with a Roper Hydraulic Sigmamotor, 
Pump-Motor. Send for all the facts Simmons Fastener Corp 
today. Solar Aircraft Co 
: Sonic Research Corp 
South Chester Corp., 
Southco Div 
Southington Hdwe. Mfg. Co 
Spencer Thermostat Div. 
PERFORMANCE CHARACTERTISTICS *Metals & Controls Corp 
Available in foot and flange mounted models. Recommended speed range ge | ps 
on larger sizes is from 200 to 800 RPM with pressures to 800 PSI In this Stalwart Rubber Co 
range, Roper units require from 7 to 40 GPM flow and will develop up to Standard Pressed Steel Co.. 
11.5 HP output at maximum speed and pressure. Smaller sizes may be + em my 0 = 
2 RPM and to 800 PSI which will require a flow a oe P 
operated up to 1200 M and up to c qu Stearns Magnetic, inc 
of 16 GPM to develop up to 5 HP. Sterling Bolt C 
Sterling ee neering Div., 
American Machine & Foundry Co.. a: 4 


>To) FE R ——-* we Sore. (Alemite) . 
tewart arner Corp., 
SEND FOR BULLETIN 22 ROPER Stewart Die Casting Div 
— Stokes Machine Co., F. J 


a 
Loita y2, Stow Mfg. Co 
ee unyos Sylvania Electric Products, Inc., 


GEO. D. ROPER CORPORATION © 379 Blackhawk Park Ave., Rockford, III. Parts Div 
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Torrington Co. (Needle Bearing). 64 : ra es 
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Transicoil Corp ; 291 ; aa 


Union Carbide & Carbon Com 


with 
Bakelite . | Ti 
ii hs | solenol 


United Carr Fastener Corp. 
United Chromium Div., : 
Metal & Thermit Corp. 
MS a het S._ BBR Ee 
- S. Electrical Motors iInc.... o< ~ = 
. Gasket Co 
Graphite Co.... 
Rubber Co.... 
. Steel 
. Steel Export Co 
. S. Steel Corp., 
U. S. Steel Supply Div. 
Universal Clay Products Co.. 
Universal Oil Seal. 


Galvarenl Garew Ge. tne. ee eeeees Now you can drive off both ends of a motor shaft 
and still take advantage of the quick-stop, instant- 
release features of a Stearns solenoid-type mag 
netic disc brake. This new brake is designed so 

Vetintes tm. | > that the motor shaft extends right through the 

Versa Products Co., Inc............. center and out beyond the end of the brake. For 

Vickers Inc., Div. of > 


Sperry-Rand Corp. motor manufacturers this permits use of a stand- 
Viking Pump Co a” 


Virginia Gear & Machine Corp.. spe ard length shaft for Stearns brakes mounting on 

a " NEMA frames 56-C, 66-C, 182 and 184. For de- 
sign engineers it means utilization of both ends of 
the shaft, no matter what your drive needs. 


Just as important, you get all the advantages of 
Wagner Electric Corp.. 


Waldes-Kohinoor, Inc. . 1A the popular Stearns solenoid-type brake in this 
Wntinae taenteie nia. a through-shaft construction: 
Waukesha Foundry 


Webster Electric Co.. s M4. » anlennt — eS = 
Welten You Go am Easy maintenance — Stearns solenoid brakes have a minimum 


Western Felt Works.............+. number of parts — can be disassembled and assembled in a few 
Western Gear Works - - : Nie. : 
Westinghouse Electric "Sang: nape minutes. Long-lasting lining easily replaced. 
Wiegand Co., =~ L., Ind. Div. " . . . 
Wilson Co.. H. 34 Easy adjustment — quick, accurate adjustment for torque and 
Winsmith, mi 1E5 
Wisconsin Motor Corp lining wear. 
World ne Se ee of 
Firestone re & Rubber Co a sitive cnri acti yressure ates. Sets ; 
Worthington Corp., Fast stop positive spring action on pressure plates. Sets aute 
Pump & Compressors Div. vee matically in case of power failure. 
W yman-Gordon : ‘ . 


Quick release — instantaneous magnetic pull eliminates drag. 


Dust and water-resistant housings available. 


PROFESSIONAL SERVICES. 50 See your Stearns representative or write us for 
full details on this new through-shaft brake. 
(Classified Advertising) w34 


F,. J. Eberle, Ass’t. Mer. 


EMPLOYMENT OPPORTUNITIES . .448-450 
SPECIAL SERVICES 


Contract Work. RA Re 
BUSINESS OPPORTUNITIES STEARNS 23 MAGNETS 
Offered i ae 


Index to Advertisers begins on P 458 


Products Index begins on P 451 STEARNS MAGNETIC, INC., 631 S. 28th Street, Milwaukee 46, Wis. 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 
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How EXPANDED METAL 


= helps dry delicate fabrics 


: Se © arena 
. » <TR 
> ha Besides a tumble-dryer for normal 
; Fa laundry, the Rheem-Wedgewood 
Oy —— “ats clothes dryer has an exclusive clothes- 
saver feature. In this special compart- 
ment, formed from Penmetal expanded 
metal, precious nylons, fragile woolens 
and delicate synthetic fabrics may be 


dried safely in low temperature—with- 
out tumbling. 


Penmetal expanded metal is ideal 
material for the clothes-saver. It is 
easily formed and welded; the strands 
are so smooth they will not damage 
delicate fabrics; and the open mesh 
allows the “fluff-breeze” to circulate 
freely. The diamond truss pattern adds 
strength to the metal; looks attractive, 
too, when the lid is up. Yet, Penmetal 
expanded metal is low in cost. 


Penmetal expanded metal is available 
in carbon steel, aluminum, stainless 
steel, Monel, Inconel, and other metals. 
Large or small mesh. Light or heavy 
gauge. 

Why not investigate? Penmetal ex- 
panded metal could provide a step to- 
ward a better product. Send for 28-page 
catalog which suggests uses for expand- 
ed metal, and gives mesh sizes, weights 
and dimensions. 








PENN METAL COMPANY, INC. 
General Sales Office: 
205 East 42nd Street, New York 17, N. Y. 
Plant: Parkersburg, W. Va. 


These Palmaire electric heaters have 
Penmetal expanded metal grilles, with 
baked enamel finish. Made by Palmer 
Mfg. Corp., Phoenix, Arizona. 
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NEW 3-POINT EASY-TO-USE 


READER SERVICE 10 we.» vou 


_. . find out more about the New Materials and Components described 
obtain copies of new catalog and bulletins 


get more information about products advertised in this issue 


PRINT or TYPE your address before mailing 


Now, one of these handy prepaid 


postcards will bring you more in 





formation about any product adver 
tised or mentioned editorially im 
this issue of Product Engineerin 


~* 


Here’s How to Use the Card 


FIRST CLASS 


PERMIT NO. 64 
Sec. 34.9 P.L.&R 
NEW YORK, N. Y 


For your copy of any new catalog or 














bulletin, circle key number in the 
space indicated. Bulletins are de- 
scribed on pages 290-297 


lo get more data about new Com 
ponents, Materials and Parts fully 


described on pages 214 to 289, just 
ircle the appropriate key number 


l'o get more information about ad 
ertised products, circle the page 
number of the advertisement in 


which you are interested. If more 


YORK 36, N. Y. 


than one advertisement is located 


on a single page, letters preceding 


READER SERVICE DEPARTMENT 


330 WEST 42nd ST. 


PRODUCT ENGINEERING 
NEW 


number identify each advertisement. 
Key T—Top; B—Bottom; R 
Right; L—Left; TL—Top left; 
BL—Bottom left; TR—Top right; 
BR—Bottom right 


BUSINESS REPLY CARD 
—4¢ POSTAGE WILL BE PAID BY- 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








For specialized data . . . price, sizes 
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Whenever you select a 1 unit, don't put a straight-jacket on your 
ideas . . . consider ALL“of the possibilities of modern power drives. 
For example consider the many useful combinations that can be 


secured with the basic Master power units shown below. They're de- 


a? 


signed so they can be easily combined together to give you the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features in one compact 
unit that you can use RIGHT where you want it. Nowhere else will you 
find power units that are so flexible, so easily adaptable, and in such 


a wide range of types and ratings. 4 give 


Master power drives are available in thousands and thousands of your 


P explosion proof. . . horizontal or vertical . . . for all phases, voltages brains 


and frequencies . . . in single speed, multi-speed and variable speed 


types... with or without flanges or other special features . . . with 5 | Minhas . 


types of gear reduction up to 430 to | ratio. . . with electric brakes 


ratings (% to 400 HP) .. . in open, enclosed, splash proof, fan cooled, 


. with fluid-drive .. . with mechanical or electronic variable speed 
units .. . and for every type of mounting . . . Master has them all and 
so can be completely impartial in helping you select the one best 


power drive for YOU. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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Trepans and bores 32-foot 
gun barrels —TIMKEN bearings 
keep huge spindle accurate 


HIS Baldwin-Lima-Hamilton 

NILES A36B boring lathe has 
a finished weight of 235,680 lbs. 
and an overall length of 90 feet. It 
took one year to build and was spe- 
cifically made to trepan and bore 
gun barrels as long as 32 feet. To 
give its huge spindle high accuracy 
and stability—despite heavy radial and 
thrust loads and speeds up to 1000 
R.P.M.—the spindle was mounted 


on Timken*® tapered roller bearings. 


Timken bearings are tapered in 


construction to take the heavy radial 
and thrust loads this huge spindle 
gets. Full line contact between roll- 
ers and races provides maximum 
capacity. They maintain spindle 
precision and accurate gear mesh. 

Timken bearings reduce wear 
because they practically eliminate 
friction. That's because they're de- 
signed by geometrical law to have 
true rolling motion and made with 
extreme accuracy so they live up to 
their design. And they’re made of 


How BALDWIN-LIMA-HAMILTON COR- 
PORATION mounts the spindle of its 
high-speed NILES boring lathe model 
A36B on Timken tapered roller 
bearings to insure less friction, 
longer life, minimum maintenance. 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL. NOT JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 


steel we make ourselves: we're the 
only U. S. bearing maker who takes 
this extra quality precaution. 
Specify Timken bearings for the 
machinery you build or buy. Always 
look for the trade-mark “Timken”’ 
on every bearing. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ont. Cable address: ““TIMROSCO”. 


This symbol on a product means 
ais Oearimgs are the best, 











DON’T MISS THE TIMKEN 
BEARING DISPLAY 


You'll want to see The Timken Roller 
Bearing Company display at the Production 
Engineering Show, booths 425 and 426, 
September 6 through 16, Navy Pier, Chicago. 








BEARING TAKES RADIAL 


AND THRUST 


LOADS OR ANY COMBINATION 





